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Social Cognitive Predictors of Academic Success in
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by
Mary A. Hershberger
B.A., Interdisciplinary, Goshen College, 1993
M.A. in Teaching, Art Education, Kent State University, 1997
Doctor of Philosophy
Educational Psychology
ABSTRACT
Success in the first year of college is due in part to how well students can adjust to
the demands of school and integrate into collegiate life. Social cognitive factors such as
self-efficacy relating to college activities, academic resilience, social support, and
academic stress may contribute to students’ overall feelings of belonging and academic
performance, yet most research does not take into account ways that students may change
across the first year of school. Two path models investigated relationships between pairs
of predictors on belonging and GPA in fall and spring semesters among 212 first-year
college students, also examining differences between first- and continuing-generation
students. One model found positive effects of self-efficacy over time on belonging and
GPA for first- but not continuing-generation students. The same model demonstrated a
positive effect of spring semester resilience on belonging, but not GPA, for all students.
The second model tested support and stress and found that both fall and spring support
had an effect on all students’ feelings of belonging but not on GPA. Fall semester stress
negatively influenced belonging, but spring semester stress had a larger negative effect
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on GPA. These findings demonstrate that factors influencing success in the first year of
college may change from fall to spring semesters as students gain experience at school,
and that agents most influential for belonging may differ from those for GPA. College
personnel may benefit from greater understanding of changes in both first-generation and
continuing-generation students over their first year of school in order to improve
academic success and increase retention.
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CHAPTER I: INTRODUCTION
Success in college depends on many things. Universities often track incoming
test scores and grade point average (GPA) to monitor how well students are progressing,
but other factors also relate to student success. Additional elements may include things
such as self-efficacy, social support, resilience, and feelings of belonging at school
(Baier, Markman, & Pernice-Duca, 2016; Liu, Ye, & Yeung, 2015; Pritchard & Wilson,
2003). These social cognitive factors relate to students’ perceptions of their ability to
perform well in school, how they cope with adversity during the course of their academic
careers, and how they see themselves fitting in at school. Social cognitive factors may
provide valuable information for increasing success in the first year of college, which
relates to the likelihood of students continuing with their education and eventually
graduating (Baier et al., 2016; Garza, Bain, & Kupczynski, 2014; Pritchard & Wilson,
2003).
Existing research with college student samples demonstrates the importance of
students’ feelings about their abilities to cope with college, as well as their sense of being
part of the school community, on academic performance and intent to persist in college
(Gloria, Castellanos, Lopez, & Rosales, 2005; Maestas, Vaquera, & Muñoz Zehr, 2007;
You, 2016). Research into college success has also established the role of social support
on students’ self-efficacy and resilience (Brouwer, Jansen, Flache, & Hofman, 2016;
Cassidy, 2015), including perceptions of how they are supported from various sources,
including family, friends, and teachers. Support leads to development of self-efficacy
through its role in verbal persuasion as well as contributing to how students interpret their
own mastery experiences (Rice et al., 2013; Urdan & Schoenfelder, 2006; Usher, 2009).
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Within the resilience literature, support has been established as an important contributor
to higher resilient functioning in academic and other domains (Furrer, Skinner, & Pitzer,
2014; Masten et al., 2004; Waxman, Gray, & Padron, 2003). During adolescence, youth
may rely on parents and friends for support, but when transitioning to college, these
sources of support may not be as available if youth are away from home, perhaps for first
time. Transitioning to college may also be more challenging for students whose families
have less experience with college and whose families or friends may not know how to
provide necessary support for a new college student and the unknown stresses it can
provoke. Although educational researchers have begun to place an emphasis on models
that can include contextual variation and complex relationships among variables, more
work is needed to help bring these concepts together to build a more complete
understanding of student success in college.
Challenges remain due to unanswered questions regarding how best to help new
college students adapt to college life and determine what contributes to their success.
These questions include needing greater understanding of factors that lead to a sense of
belonging in college, including students’ feelings of capability to manage college tasks
and adjust to pressure as they become more familiar with college life, as well as to how
those elements may change over time (Freeman, Anderman, & Jensen, 2007;
Gummadam, Pittman, & Ioffe, 2015). Additionally, what sources of support do students
find most beneficial when they begin college, and do students turn to new sources of
support within the university to help cope with the stresses and demands of school (Day
& Livingstone, 2003; Dixon Rayle & Chung, 2007)? How do feelings of resilience and
self-efficacy toward college tasks relate to each other and to academic performance
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during the first year of school (Cassidy, 2015; Li & Yang, 2016)? Another question is
how students’ often-conflicting identities relate to the way they feel supported in college,
and if this also influences other factors associated with students’ sense of belonging at
college by the end of their first year (Dixon Rayle, Kurpius, & Arredondo, 2006; Means
& Pyne, 2017; Strayhorn, 2006; Tinajero, Martinez-Lopez, Rodriguez, Guisande, &
Paramo, 2015; Verger et al., 2009). The proposed study will attempt to answer these
questions through two path models that incorporate several previous lines of research.
Theoretical/Conceptual Framework
Social cognitive theory provides a theoretical and conceptual framework for the
current study and helps explain how included constructs relate to one another. Social
cognitive theory as developed by Bandura (1986) describes a triadic reciprocal
relationship among someone’s personal characteristics, behaviors, and the environment
(see Figure 1.1). The particular role and importance of any one of these three factors to
cognitive development may change, given diverse sets of circumstances and conditions
for every person, leading to many variations in how the triadic relationship manifests in
different contexts (Bandura 1986). This presents opportunities to use social cognitive
theory as a framework for studying differences in ways that individuals and groups are
influenced by specific circumstances that people encounter during various times of life,
such as transitioning to college. An important consideration within social cognitive
theory is an acknowledgment that people’s experiences are influenced by their
interpretations of interactions with others and their perceptions of agency, which are
often tied to cultural expectations based on personal experience (Bandura, 1986; Usher,
2018).
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Figure 1.1 Model of Triadic Reciprocal Determinism
The reciprocal triadic relationship within social cognitive theory can be applied to
understanding ways that people act and react to stimuli in their environments, thereby
influencing behaviors and affecting learning (Bandura, 2001). Social cognitive theory
also encompasses the concept of self-efficacy, or people’s beliefs about their ability to
perform in future tasks (Bandura, 1986). This makes a social cognitive framework a
natural choice for understanding how self-efficacy interacts with other concepts used in
this study, such as belonging and resilience. Resilience, or the ability to do well under
adversity, and social cognitive theory have in common the interweaving of multiple
relationships that together create a dynamic process. It is well established in the
resilience literature that personal characteristics, family influences, and environmental
influences or characteristics all may contribute to resilient functioning (Masten, 2001),
which demonstrates some parallels to the triadic reciprocity of person, behavior, and
environment in social cognitive theory. As well, the focus on social influences in
resilience theory connects to the importance of social factors in cognitive development
with regard to how people understand modeled behaviors, make attributions of successes
and failures, and gain knowledge of ways to interpret the world (Bandura, 1986).
4

Statement of Purpose
The purpose of the current study was to examine longitudinal associations among
several social cognitive factors that predict academic success in first-year college
students. Two path models explored relationships between pairs of constructs, including
self-efficacy and resilience, and social support and stress, and how those factors lead to
feelings of belonging at school and predict end-of-year academic success. An important
component of the study was the consideration of potential differences between
racial/ethnicity groups, genders, income levels, and parents’ education levels in the
analyses.
Research Questions
The primary research questions were answered with two parallel path models that
explored relationships among sets of variables. Each model included two predictor
variables measured at two time points (Time One and Time Two), and a mediating
variable and an outcome variable measured at the second time point. Below are listed
specific research questions based on the two models with their separate predictor
variables. The first research question is a preliminary question answered before the path
model questions to better understand the sample and the data prior to the main analyses.
1. Do group differences exist in feelings of college self-efficacy, academic
resilience, school belonging, social support, or perception of stress, and are
there interactions among group identities? Based on theory and previous
research, groups to examine could include students whose parents have or
have not graduated from college, different ethnicities/races, traditional and
non-traditional students based on age, and genders (Dixon Rayle et al., 2006;
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Ramos-Sánchez & Nichols, 2007; Rubin et al., 2014; Strayhorn, 2006;
Tinajero et al., 2015; Walton & Cohen, 2011).
The first model answered the following questions:
2. Are school belonging and academic success at the end of the year directly
predicted by Time One self-efficacy and resilience? Is there an indirect effect
of Time One self-efficacy and resilience on academic success through Time
Two school belonging?
3. Controlling for self-efficacy and resilience at Time One, are school belonging
and academic success at the end of the year directly predicted by Time Two
self-efficacy and resilience? As well, is there an indirect effect of Time Two
self-efficacy and resilience on academic success through Time Two school
belonging?

Figure 1.2 Conceptual Model A for Research Questions Two, Three, and Four
6

4. Is there an interaction effect of Time One self-efficacy and resilience on the
outcome variables at Time Two? And similarly, is there an interaction effect
of Time Two self-efficacy and resilience on the outcome variables?
Model B answered questions five through seven:
5. Are school belonging and academic success at the end of the year directly
predicted by Time One social support and academic stress? Is there an
indirect effect of Time One social support and academic stress on academic
success through Time Two school belonging?
6. Controlling for social support and academic stress at Time One, are school
belonging and academic success at the end of the year directly predicted by
Time Two social support and academic stress? As well, is there an indirect
effect of Time Two social support and academic stress on academic success
through Time Two school belonging?

Figure 1.3 Conceptual Model B for Research Questions Five, Six, and Seven
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7. Is there an interaction effect of Time One social support and academic stress
on the outcome variables at Time Two? And similarly, is there an interaction
effect of Time Two social support and academic stress on the outcome
variables?
Study Rationale
An important contribution of this study is connecting the concepts of college selfefficacy and academic resilience to a sense of belonging at school for first-year college
students. The current study linked these three factors in a new way, potentially adding to
an understanding of how these concepts relate to each other and to academic success in
first-year college students. Research examining self-efficacy and school belonging points
to a need for further work in this area, especially for students in the early years of college
(Freeman et al., 2007; Gloria et al., 2005). Associations exist between academic
resilience, anxiety, and student-teacher relationships among high-school students (Martin
& Marsh, 2008a); one potential link among these factors may be students’ sense of
comfort at their school and with instructors, which may relate to levels of both anxiety
and resilience. These relationships need further consideration, especially during the
transition to college. This study also considered students’ group identities when
interpreting how college self-efficacy and academic resilience relate to school belonging,
which is recommended in studies examining students’ sense of belonging at school
(Cabrera, Nora, Terenzini, Pascarella, & Hagedorn, 1999; Locks, Hurtado, Bowman, &
Oseguera, 2008; Pratt, Harwood, Cavazos, & Ditzfeld, 2017; Usher, 2018).
Theory and empirical evidence suggest that college self-efficacy, academic
resilience, and feelings of belonging may alter due to differences in comfort with new
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circumstances, changes in relationships, or mastery of new challenges (Bandura, 1997;
Masten et al., 2004; Pittman & Richmond, 2008). This suggests a need for further
research that takes into account the likelihood of individual changes over time, as well as
potential changes in ways the constructs may relate with one another. Few studies have
examined changes in multiple social cognitive factors that contribute to college student
success over time. Two previous models have measured self-efficacy of first-year
students during fall and spring semesters, with comparison of mean scores over the two
time points finding relatively stable self-efficacy scores (Baier et al., 2016; RamosSánchez & Nichols, 2007). Pittman and Richmond (2008) measured school belonging at
two time points among first-year college students and found a positive change overall in
the mean, yet 40% of students showed a decrease in scores. Other researchers have
included one or more similar constructs of interest as either a predictor or outcome in a
two time-point study but without measuring the construct at both time points (Brouwer et
al., 2016; Chemers, Hu, & Garcia, 2001; Hurtado & Carter, 1997b; Nuñez, 2009).
This study intended to add to the small body of literature examining academically
focused resilience with a college-age sample, while also exploring potential connections
between academic resilience and students’ confidence in their abilities to perform well at
school. Current research has envisioned several ways that academic resilience and selfefficacy may be related. One variation uses both concepts as part of a larger
psychological capital construct (You, 2016) that may help explain how self-efficacy and
resilience could work together toward improving academic outcomes. Another
conception is of self-efficacy as a predictor of academic or general resilience (Cassidy,
2015; Li & Yang, 2016; Martin & Marsh, 2006). The current study conceptualized
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academic resilience and college self-efficacy with a correlated and possibly joint
relationship, which extends previous research and allows for examination of covariates or
predictors as well as later outcomes in relation to both constructs.
This study attempted to broaden our understanding of how new college students’
perceptions of support change over the first year in college in relation to other factors
associated with students’ success, such as stress, school belonging, and academic
achievement. Currently, we know that social support relates to stress, academic selfefficacy, and intent to persist (Brouwer et al., 2016; Coffman & Gilligan, 2002; Thomas
& Borrayo, 2016; C.-C. D. Wang & Castañeda-Sound, 2008). Research focusing on
social support and stress in college students has demonstrated clear relationships between
the two, yet a need exists for further work exploring how differences in support and stress
may relate to academic outcomes (Coffman & Gilligan, 2002; Day & Livingstone, 2003;
Dixon Rayle & Chung, 2007; Verger et al., 2009).
Previous research has identified that social support both from outside and within
the university can influence feelings of belonging at school (Gloria et al., 2005; Pittman
& Richmond, 2008). These also relate to university students’ intent to persist at school
and their feelings of acceptance if students identify as not being part of the majority
culture on campus (Cabrera et al., 1999; Gummadam et al., 2015; Hurtado & Carter,
1997a; Locks et al., 2008; Pittman & Richmond, 2007, 2008; Rubin, 2012). Extending
this research to include stress and academic outcomes such as grades and intent to persist
can broaden our understanding about what helps students succeed during the difficult
transition to college. Use of a structural equation modeling (SEM) format in this study
allowed for greater flexibility in conceptualizing relationships among constructs, which is
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beneficial due to the desire to include more variables and test relationships and potential
covariates or group differences within the model (Kline, 2016). Universities that are
attempting to better understand how to promote retention during students’ crucial
introduction to college may benefit from answers to questions posed by this study.
Definitions
Academic success refers to indicators of students’ performance that may lead to
further achievement at school. For the current study, these include students’ grade point
average (GPA) and retention as measured through intention to continue at school through
registration for fall 2019 classes.
College or university refers to post-secondary institutions that grant at least
undergraduate degrees. The two terms will be used interchangeably in the current study
for the sake of simplicity, as supporting literature discusses both types of institutions.
First-year college students are those individuals who are new both to this
particular school but also to any post-secondary institution. Students may have
transferred in college credits that were taken during high school but not those
accumulated while enrolled at another school after graduating from high school.
Resilience refers to the ability of individuals to function well in challenging
circumstances. Academic resilience focuses on individuals’ abilities to do well in schoolrelated activities under conditions determined to be challenging, which may vary
according to each student. For this study, academic resilience is an “everyday” resilience
that pertains to students’ perceptions of their ability to do well under circumstances that
are challenging given the expected strain that many students find in coming to college for
the first time, rather than being indicative of dire circumstances (Martin & Marsh,
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2008a). The term resilience will be used to discuss the larger concept, and academic
resilience to indicate the specific construct under consideration in the current study.
School belonging is a sense of feeling oneself to be part of the academic
community. School belonging includes an aspect of feeling pride and membership within
the larger organization or campus community, as well as a personal sense of fitting in
well and feeling comfortable without need to hide or change oneself to belong.
Self-efficacy is people’s beliefs about their future capabilities in a given domain
(Bandura, 1997). The current study focuses on self-efficacy for certain characteristics of
being in college. For purposes of this study, college self-efficacy includes students’
beliefs about their abilities to perform in their classes and to interact with professors and
other campus personnel. The term self-efficacy will be used when discussing the overall
concept, and college self-efficacy when specifically addressing the construct as measured
in the study.
Stress is events or activities that individuals may find challenging to manage.
Stress is not conceived as objectively the same among all people all of the time (as in a
pre-ordered rank list), but rather perceived by individuals based on differences between
people and within individuals across time Lazarus (1990).
Social support or simply support refers to perceived support from other people,
that is people’s feelings about care they receive. This is differentiated from support that
is observed or actual behaviors of other people that could potentially be objectively
measured. For perceived support, an important dynamic exists between the message or
action coming from the person/s supporting and the interpretation by the recipient, which
will determine how the support influences the recipient. In the current study, the term
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support will be used to indicate perceived support, with other types of support clearly
indicated when discussed.
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CHAPTER II: REVIEW OF LITERATURE
Introduction and Overview of the Literature Review
The purpose of the current study was to examine longitudinal associations among
several social cognitive factors that predict academic success in first-year college
students. Two path models explored relationships between pairs of constructs, including
self-efficacy and resilience, and social support and stress, and how those factors lead to
feelings of belonging at school and predict end-of-year academic success. An important
component of the study was the consideration of potential differences between
racial/ethnicity groups, genders, income levels, and parents’ education levels in the
analyses. The literature review discusses each of the model constructs while building a
rationale for the proposed relationships through the chapter progression. Discussion of
concepts begin with a short history and broad overview, includes a summary of main
theoretical and empirical points, and then focuses on how the concept relates to the
developing models. Each section also includes a short review of viewpoints that
potentially conflict with those of the present study. The constructs are addressed in the
order they appear in the models, beginning with the endogenous (predictor) variables
from each model and finishing with outcome variables common to both.
Self-Efficacy
Self-efficacy, or belief about future capability to perform in a given domain, is
often characterized as one of the most important contributors to motivation for learning
and academic performance (Bandura, 1997; Zimmerman, 2000). Although many
researchers have contributed to the extensive body of knowledge around the concept of
self-efficacy, Bandura is most widely linked with this theory, which he established with a
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pivotal article in 1977 and later developed more fully through a book, Self-Efficacy: The
Exercise of Control, in 1997. Interest in applying the concept of self-efficacy has grown
over decades of study, with researchers building on the knowledge base around both
predictors of and outcomes relating to self-efficacy in a diverse range of applications
(Klassen & Usher, 2010; Multon, Brown, & Lent, 1991; Zimmerman, 2000).
Self-efficacy operates within the larger framework of social cognitive theory
(Bandura, 1986). Individuals’ judgments about their capabilities relate to choices they
make, which affects their agentic actions and influences all three aspects of the social
cognitive triad (Bandura, 1997, 2012). Cognitive self-regulation is influenced by selfefficacy, and so it also relates to how people interpret their inner processes, their
behaviors, and their interactions with the environment (Klassen & Usher, 2010).
According to Bandura (1997), “perceived self-efficacy occupies a pivotal role in social
cognitive theory. … By influencing the choice of activities and the motivational level,
beliefs of personal efficacy make an important contribution to the acquisition of the
knowledge structure on which skills are founded” (p. 35).
Self-efficacy judgments based on people’s cognitive reflections about their
capabilities may come from four different sources (Bandura, 1997). These sources,
which include mastery experiences, vicarious experiences, verbal persuasion, and
physiological states, vary depending on many individual characteristics and
interpretations of incoming information about each source (Usher, 2009). The four
sources of self-efficacy are described in more detail in Table 2.1.
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Table 2.1 Sources of Self-Efficacy (based on Bandura, 1997)
Source of SE

Description

Increases SE How?

Mastery
Experience:

Previous successes
• Individual gains
and failures with
confidence through
same or similar task;
knowing has already
most important
done something well (or
source if individual
if understands why
has experience
didn’t do it well)

• Attribution of either success
or failure can lower SE if
individual believes it relates
to ability

Vicarious
experience:

Modeling (social
• If confident in own
comparison)
abilities may compare
This can include peer favorably with model
modeling (often
and gain SE
coping model) or
• If attribute model’s
expert model
success to something
(masterly modeling),
able to control
also cognitive
individually, will raise SE
modeling, self• If comparison with
modeling using
model suggests model is
recordings
similar to individual and
so is a possible goal

• If not confident in own
abilities may not compare
favorably with model and
lower SE
• If attribute model’s success
to something individual
doesn’t have, will lower SE
• If comparison with model
suggests model is too much
of expert, may lower SE

Verbal
persuasion:

Significant people
provide feedback
about individual’s
performance

• Most beneficial when
• Can be problematic if
takes place consistently
individual doesn’t trust
over long periods of time
person giving feedback or if
(build overall sense of
messages are mixed
potential rather than
• Feedback attributing
momentary praise of
success to ability rather
single event)
than to effort may not
encourage further efforts

Physiological
and affective
states:

Physical and
emotional condition
at time of
performance

• Healthy physical and
• Arousal can be interpreted
emotional care can help
as excitement or anxiety,
lead to higher SE through which could lead to lower SE
greater chance of
if individual interprets state
successful performance,
as uncomfortable or fearful
especially if fear or pain
about past or future
would lead to lower
performance
performance or feeling
• Poor physical or emotional
of failure
health can lead to lower
• Correct recognition of
performance and lower SE,
emotional state can help
also influence memories
individual prepare for
associated with past
performance and help SE
performances
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Challenges to SE-Building

Researchers have connected self-efficacy theoretically to self-regulation, which is
discussed in the literature especially with regard to student learning (Zimmerman, 1995).
Bandura (1977) explained the connection between self-regulation and self-efficacy by
suggesting that self-efficacy regulates four types of functional processes, including
cognitive, motivational, affective, and selection processes. Self-efficacy contributes to
the first of these, cognitive functioning, through how well people visualize and exercise
control over future events, their belief in their degree of control over the environment,
and through self-regulatory skills and problem-solving strategies. The second process,
motivation, is regulated by self-efficacy through causal attributions for successes and
failures, outcome expectancies, and personal standards-based goals. Self-efficacy also
supports affective regulation, such as thoughts, feelings, and emotions. Finally, selection
processes regulated by self-efficacy include choices about types of activities and
decisions that may change large or small outcomes for people’s lives.
According to Bandura’s interpretation of the regulatory role of self-efficacy,
beliefs about capability are a vital component that could affect people’s livelihoods and
significant relationships as well as many other choices that will be due less to people’s
actual skill levels but instead more to how confident they feel about their abilities
(Bandura, 1997). With regard to self-regulation specifically of learning, Zimmerman
(1995) discussed the importance of relating self-regulation to all of the processes
governed by self-efficacy, rather than focusing only on metacognitive awareness as a
governance process. Zimmerman (1995) suggested this wider scope will help explain
greater variation in students’ regulation and performance levels, as self-efficacy takes
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into account more complexity in feelings and motives that should also apply to selfregulatory processes.
A fundamental characteristic of self-efficacy is its reference to people’s ideas
about their capabilities toward performance in the future, rather than reflections on past
actions (Bandura, 1997). Previous involvement in an activity, as a mastery experience,
helps determine self-efficacy, but self-efficacy does not only represent someone’s
feelings about a past performance. It is instead primarily a judgment of how well
someone anticipates a future performance could be under a given condition (Bandura,
1997; Bong & Skaalvik, 2003).
Self-efficacy’s forward-thinking beliefs concern aptitude in one specific domain,
rather than general ideas about people’s overall abilities or likelihood of success in every
area of life (Bandura, 1997). This domain-specific criterion has been debated in the
literature and is not universally agreed upon, although most researchers who use Bandura
as a cited source for self-efficacy theory do agree with this specification. Others have
used a general self-efficacy measure that intends to reflect people’s beliefs about their
overall ability to function broadly across many conditions and situations (G. Chen, Gully,
& Eden, 2004; Smith, 1989). The current study follows Bandura’s (1986, 1997)
definition and understanding of self-efficacy as being specific to a given domain.
Knowing that a single person may have high self-efficacy in one domain and low
self-efficacy in another, it is necessary to make sure instruments for measurement
accurately capture the intended self-efficacy beliefs. Debate occurs in the literature about
the most appropriate ways to measure self-efficacy, although some consensus exists
among those considered experts in the field, guided by Bandura’s (1997) suggestions for
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taking accurate measurement of self-efficacy (Klassen & Usher, 2010). Bandura (1997)
recommended that wording of self-efficacy measures should say “I can” rather than “I
will” to more accurately represent the nature of self-efficacy. Additionally, he promoted
the use of a 100-point scale, suggesting that 0-10 may be adequate but that using very
few steps may not provide enough differentiation (Bandura, 1997).
Academic self-efficacy is a term frequently used to describe beliefs about
capability toward performance in school. Although some researchers have attempted to
represent overall efficacy for academic performance, others have pointed out the
importance of focusing on more closely defined academic domains such as reading or
mathematics (Pajares, 1996). As a predictor, academic self-efficacy has been shown in
repeated studies with many age levels to relate to academic outcomes such as grades,
motivation, and retention (Klassen & Usher, 2010; Muenks, Yang, & Wigfield, 2018;
Talsma, Schüz, Schwarzer, & Norris, 2018).
Some researchers, recognizing the importance of self-efficacy in academic
outcomes, have focused on antecedents of academic self-efficacy. Often researchers
examining predictors of self-efficacy use one or more of the four sources of self-efficacy
as described by Bandura (1997) to frame their work (J. A. Chen & Usher, 2013; Usher,
2009). Berbery and O'Brien (2018) explored how parent support and high school GPA
influence self-efficacy for attending college in a sample of Latino/a high school students.
The study found that perceptions of support by parents moderated the relationship
between high school GPA and self-efficacy, such that even students with higher GPAs
had lower self-efficacy for college if they perceived less support from their parents
(Berbery & O'Brien, 2018). In a unique qualitative study by Usher (2009), interviews
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with middle school students about their math self-efficacy suggested that all four sources
were simultaneously important contributors to self-efficacy, but that arousal states may
need greater attention by researchers, as students’ interpretation of their arousal states
differed greatly between students with lower and higher self-efficacy. Further, the
students and their parents and teachers noted how differences in context could relate to
students’ self-efficacy, since class placements may become messages about how well
teachers or parents think students are likely to perform (Usher, 2009).
Using college student samples, researchers have consistently demonstrated a
relationship between academic self-efficacy and academic performance (Klassen &
Usher, 2010; Multon et al., 1991). In the context of understanding the success of firstyear college students, college self-efficacy includes components of students’ beliefs about
their abilities to perform well academically in college classes as well as to interact
successfully in typical social situations faced by college students in their classes. College
self-efficacy has been identified as important for first-year student adjustment to college
life, lower anxiety, and academic success (Chemers et al., 2001; Fouladi & Wallis, 2014;
Solberg, O'Brien, Villareal, Kennel, & Davis, 1993b). Putwain, Sander, and Larkin
(2013) found that college self-efficacy related to both better academic achievement and
more pleasant learning-related emotions over the course of two semesters, with some
reciprocity among the constructs. College self-efficacy has also been shown, along with
social support and stress, to relate to first-year students’ satisfaction with life at college
(Coffman & Gilligan, 2002). A study intending to predict retention after the first year of
college found that students who coped with stress by better planning and seeking
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instructional support had higher college self-efficacy and were less likely to withdraw
from school (Devonport & Lane, 2006).
Looking ahead to the discussion about resilience, previous research has related
self-efficacy for college performance to students’ resilience and ability to cope with stress
(Cassidy, 2015; Devonport & Lane, 2006). Li and Yang (2016) demonstrated a crosssectional path from stress to self-efficacy and resilience among college students, finding
similar results among students in the United States, China, and Taiwan. Cassidy (2015)
found that undergraduate students who reported higher academic self-efficacy exhibited
more academic resilience when presented with an adverse situation vignette. Cassidy’s
study made a theoretical case for self-efficacy as a predictor of academic resilience and
found significant correlations between the two, but did not discuss or test the potential for
self-efficacy and resilience working as a reciprocal relationship.
Resilience
The concept of resilience as studied in psychological research has evolved and
branched out over the decades it has been investigated, with more recent attempts made
to bring disparate ideas closer to a unified concept. Early work into resilience focused
mainly on small populations of psychiatric patients or high-risk children, while
attempting to understand what appeared to be remarkably good outcomes of adults with
extreme diagnoses or children who experienced highly traumatic events or who lived in
very difficult circumstances (Fleming & Ledogar, 2008; Luthar, Cicchetti, & Becker,
2000; Masten, 2001). As the field progressed, views about the nature of resilience
expanded, partially based on populations of particular interest to researchers. Some
researchers worked mainly with children who experienced maltreatment, whereas others
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chose specific high-risk groups such as psychiatric patients or people who suffered severe
trauma. This accounts for some variation in the understanding of the concept, as
differences among particular samples led to scholars operationalizing resilience within
each context.
Those at the forefront of resilience research are taking both a more holistic and
more contextualized approach to understanding resilience, which has helped refine an
understanding of how to define resilience. Masten (2015) described an integrated
resilience science that takes into account developmental trajectories across system levels,
from within individuals to much broader application within communities or larger
entities. A definition of resilience according to this newer understanding may be
summarized as successful adaptation despite threats to a system (Masten, 2015). This
characterization is broad enough to encompass a greater array of situations and
circumstances than many previous definitions, which more often related only to those
individuals who qualified with a particular type or degree of adverse circumstances
(Masten, 2016).
Recently researchers have also found it important to clarify the classification of
resilience as a process rather than a trait (Luthar et al., 2000; Masten, 2016).
Understanding that resilience is a process helps guide research away from a search for
characteristics within some individuals that makes them “resilient,” and instead focuses
attention on the need to understand particular circumstances that may lead to resilience
for any individual (Cicchetti & Garmezy, 1993; Luthar et al., 2000; Masten, 2016). Due
to this, the terms resilience, resilient functioning, and resilient processes are preferred
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over resilient, as they better describe ways of operating at a given time rather than a
quality within certain individuals.
Researchers often identify two components that are necessary for understanding
resilience: risk factors and protective factors (Luthar et al., 2000; Masten, 2001; Rutter,
1987). Among the risk factors identified most traditionally as those relating to resilient
functioning include trauma exposure, chronic stress, and other challenges to typical
development (Cicchetti & Garmezy, 1993). Most earlier investigations into resilient
processes measured adversity or risk, or identified things that act to protect people from
those risks, rather than attempting to measure resilience directly with a resilience scale or
instrument (Luthar & Zelazo, 2003). Separate fields of research have developed that
focus on either risks and vulnerabilities or on protective factors, although many
researchers of resilience aim to better understand the nuances of the ways in which those
dichotomous factors work in tandem (Luthar & Zelazo, 2003).
Several categories of protective factors have been established as leading to the
likelihood of resilient functioning, including characteristics within an individual,
characteristics within the family system, and environmental factors (Masten, 2001;
Rutter, 1987). Within-individual characteristics that relate to resilience include
personality traits such as extroversion, cognitive abilities, and self-regulatory skills
(Luthar & Zelazo, 2003; Masten, 2001). Resilient functioning is also more likely in
individuals who have positive relationships with family members, stable home settings,
and who feel supported by their parents (Luthar & Zelazo, 2003; Masten, 2001). Finally,
an array of factors fit into a broad category that are found outside the person or home that
may have a meaningful influence on individuals’ functioning. These include things such
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as influential people like teachers or counselors; neighborhood features that may provide
benefit (such as a close-by library or resource center); and involvement with social
institutions such as church groups or organizations (Masten, Best, & Garmezy, 1990;
Rutter, 1987).
Resilience acts as an interactive and dynamic process between individuals and the
environment, such that specific conditions at a given time and place may relate
differently with each person’s ever-developing characteristics (Riley & Masten, 2005;
Rutter, 1987). In this way resilient functioning is specific to separate contexts. This
increases the need for consideration of the way resilience is operationalized and measured
in empirical research, in order that the definition is conceptually sound and the
measurement tools for every study relate well to that population and research question
(Luthar et al., 2000). In addition, the idea of what it means to function in a resilient way
may not be the same among all people universally, leading to the need for careful review
of indicators used to determine relationships among resilience-related factors and
appropriateness in a given context for the population of interest (Theron, 2016; Ungar,
2016). Some controversy in more recent literature on resilience stems from the lack of a
single agreed upon way to measure or operationalize resilience within individual studies
or across studies, especially with the increase in use of instruments specifically designed
to measure resilience rather than measuring risk or protective factors (Luthar & Cicchetti,
2000; Luthar & Zelazo, 2003).
Recently researchers have begun examining the role of resilience as a process that
may lead to better outcomes, rather than only considering resilience as the outcome. An
intervention in the form of a “Risk and Resilience Course,” in which students learned
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decision-making and coping skills, later reduced stress and improved cognitive strategies
in undergraduate students (Shatkin et al., 2016). Resilience may also be predictive of
academic achievement (Allan, McKenna, & Dominy, 2014; Johnson, Taasoobshirazi,
Kestler, & Cordova, 2015; Kotzé & Niemann, 2013). One study focusing on first-year
students found a somewhat complex association between resilience measured early in the
year and academic outcomes, and suggested that more research is necessary to further
explore that relationship (Allan et al., 2014).
The academic setting is one important context in understanding what helps some
individuals function well despite dealing with adversity (Masten, Herbers, Cutuli, &
Lafavor, 2008). Academic resilience is a term used to describe students’ ability to
succeed at school in spite of adverse conditions (Cassidy, 2015; Martin & Marsh, 2006;
Waxman et al., 2003). An early but influential study about the risks and protective
factors that lead to resilient functioning by African American adolescent students found
that involvement from parents, engagement from teachers and belief in their capabilities
increased likelihood of better academic outcomes (Connell, Spencer, & Aber, 1994).
Other studies have demonstrated the importance of positive relationships with family,
peers, and school-related personnel, as well as internal characteristics such as higher
engagement, self-concept, and self-efficacy, in promoting resilience (Gizir & Aydin,
2009; Masten et al., 2008; Waxman et al., 2003).
Similar to discussions in the general resilience literature, differences exist in the
academic-focused resilience literature regarding the level of adversity necessary for
students to qualify as demonstrating academic resilience. Some lines of research
emphasize only students in conditions predetermined to be high risk (such as low SES,
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non-majority ethnicity in a school, or first generation to attend college; Gizir & Aydin,
2009; Romano, Babchishin, Marquis, & Fréchette, 2015). Others have chosen to include
indicators of degree of adversity or stress as part of the study and so measure resilient
functioning as part of the research (Li & Yang, 2016; Phan & Ngu, 2014;
Ramasubramanian, 2016). Taking yet another approach, Martin and Marsh (2006)
created a scale intended to measure academic resilience and developed a line of research
based on their scale, changing the name of the construct to academic buoyancy to reflect
a shift in their understanding of the degree of adversity needed to qualify for the label
resilience (Martin & Marsh, 2008a). Some researchers who use the Buoyancy Scale
developed by Martin & Marsh use the authors’ differentiated terminology for academic
buoyancy and academic resilience (Datu & Yuen, 2018; Martin, 2013; Phan & Ngu,
2014), whereas others have chosen to use the scale but continue to operationalize
academic resilience, as is done in this study (Furrer et al., 2014; Zhao & Yu, 2018).
Each of the methods presented above for operationalizing the concept of
academic resilience may be appropriate for different purposes when chosen intentionally
by researchers and matched to specific research questions. The current study aligns with
recent definitions of resilience that allow for broader interpretation of the degree of
adversity necessary for resilient functioning to occur (Masten, 2015, 2016). Previous
research identified the transition to college as a time when many students undergo
difficulty in adjustment, which has allowed an opportunity to study both risk and
protective factors that may lead to more successful outcomes for first-year students
(Brouwer et al., 2016; Leontopoulou, 2006; Nuñez, 2009).
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In addition to associations with self-efficacy that were discussed previously,
existing studies have found relationships between resilience and other concepts in the
current study. Using a social cognitive framework, Johnson et al. (2015) explored how
influential messages and models relate to resilience and found important connections
leading from these social relationships to resilience, and from there, indirectly to
academic achievement through regulated strategy use. Another central connection may
be understanding how students’ feelings of academic competence such as self-efficacy
and resilience associate with their sense of connection to school, as studied by
Gummadam et al. (2015). Gummadam et al. (2015) found that school belonging related
to feelings of scholastic competence and social acceptance among ethnic minority college
students, which has implications for understanding how students connect perceptions of
their academic competence with relationships on campus and feelings of belonging to
school. As outlined here, this research helps bring together concepts from the first path
model, including self-efficacy, resilience, and belonging. The next sections will address
predictors from the second model and will also connect those with the common outcome
variables.
Social Support
Early psychological research did not include a well-formulated or operationalized
idea of social support based on existing theory, but rather varied depending on the needs
of individual studies and research agendas (Sarason, Sarason, & Pierce, 1990). Sarason
et al. (1990) discussed three principle concepts that each contributed to an understanding
of social support, but which have also led to some of the differences in operationalization
and measurement. One concept considers social support through the lens of interpersonal
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connections, or networks. Social support based on this idea includes taking into account
the number and sources of supports available to people as a way of understanding their
support systems.
The next concept comes from Weiss (1974) and his provisional theory of social
relationships. This theory suggests six categories of relationships from which people are
expected to gain the social interactions they need. The six categories include:
attachment, social integration, opportunity for nurturance, reassurance of worth, a sense
of reliable alliance, and the means to obtain guidance (Weiss, 1974). Sarason et al.
(1990) noted difficulties encountered by researchers when attempting to measure social
support using this framework, as differences may exist between observed and perceived
relationship functions in the six categories and how those differences relate to measured
outcomes.
The third concept is perceived support, which Sarason et al. (1990) referred to as
a sense of support. This focuses on how individuals feel about support they receive
rather than how much or what kind of support is available. Sarason et al. (1990)
distinguished between a sense of support and a sense of acceptance, both of which may
relate to feelings of being supported. Each of these aspects may differentially impact the
overall perception of support: the sense of support relates more to a belief that others are
able to provide support, and the sense of acceptance more to how individuals feel about
the likelihood of people accepting them and so choosing to support them (Sarason et al.,
1990). Especially with regard to the acceptance aspect, perception of support relates to
individuals’ feelings about their abilities to cope with events, their agency, and their
anxiety toward challenges, as it is influenced by self-evaluation in addition to evaluation
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of the potential sources of support (Procidano & Heller, 1983; Tinajero et al., 2015;
Wethington & Kessler, 1986).
Measurement issues have also presented challenges for social support due to the
lack of conceptual standardization in operational definitions. For measurement of
received support, both qualitative and quantitative support received from others has been
measured as the observed quality and quantity of social networks and their functionality
(McGrath, Gutierrez, & Valadez, 2000). This may be useful if the goal is objective
comparison of numbers of supportive people or behaviors available, yet these may not be
able to capture the result of the support (Wethington & Kessler, 1986).
In a comparison between received support and perception of support, Wethington
and Kessler (1986) found that participants’ perceptions of support had a greater buffering
effect against stressful events, which could be of greater interest to researchers.
Researchers after Wethington and Kessler (1986) have also found that perception of
support may be a better measure of how supported individuals feel and what benefits
support may afford, depending on specific questions in individual research studies
(Malecki & Demaray, 2002; Malecki & Elliott, 1999). Perceived support becomes an
indication of how well individuals feel they are sustained and cared for with regard to a
particular task or goal, when considered as domain-specific support (Sarason et al.,
1990). It can be important to consider how social support relates with desired outcomes
by asking whether perception of general support differs from domain-specific support
(McGrath et al., 2000), as well as how feelings of domain-specific support may relate to
differences among individuals’ experience with that domain, or with levels of experience
by various support sources (Kimbrough, Molock, & Walton, 1996).
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Part of the need to focus on individuals’ perceptions of support rather than
objectively adding up received support among participants comes from knowing that not
all people experience feelings of support in the same way. This can only be captured
when individuals can state their feelings regarding support in a manner that allows for
potential differences in how behaviors are understood; those that may be identified as
supportive by a researcher or observer may not be perceived similarly by study
participants. This may relate to perception differences either in frequently-examined
groups such as gender, SES, or culture, or be based on person-level individual differences
or experiences (Kimbrough et al., 1996; Nuñez, 2009; Tinajero et al., 2015).
Additionally, perceived support may be a general sense of being supported by all
potential sources of support or organized into feelings of support separated by source,
such as parents or family, friends, and others (Procidano & Heller, 1983). The benefits of
separating sources of support may come from comparing how perceptions of various
sources of support operate under different conditions or relate to different outcomes (J. J.L. Chen, 2005b; Rueger, Malecki, & Demaray, 2010).
Researchers examining support have demonstrated the benefits of greater
perceived support and a variety of outcomes, including higher academic achievement (J.
J.-L. Chen, 2005b; Dixon Rayle et al., 2006). Studies with adolescents and young adults
have found gender differences in how support influences outcomes and in the particular
sources of support found to be most beneficial (J. J.-L. Chen, 2008; Rueger et al., 2010;
Tinajero et al., 2015). Differences have also been shown in how students perceive
support, and likewise how this relates to adjustment to college and academic outcomes, in
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research focusing on particular student populations, such as students attending
universities at which they are an ethnic minority (Kimbrough et al., 1996; Nuñez, 2009).
It is well established that social support is important for college students, yet
differences may exist in which sources of support are most influential, including family,
friends outside or within the university, and instructors or other school personnel.
Among first-year college students, feeling support from friends at school increases
feelings of “mattering” at school, and feeling support by both college friends and family
relates to lower academic stress (Dixon Rayle & Chung, 2007). Brouwer et al. (2016)
found that different sources of perceived support contributed differently to self-efficacy
and academic success for first-year college students, with peer and instructor support
more influential than that of parents.
Several links exist between social support and other constructs in the current
study. Researchers have demonstrated associations among satisfaction with support,
levels of stress, and adjustment to college (Gebre & Taylor, 2016; Thomas & Borrayo,
2016). In a study exploring various aspects of social capital among Latino college
students, Nuñez (2009) found that connection to instructors related to a sense of
belonging at school. Perceptions of support have been found to relate to academic selfefficacy, comfort at school as measured by stress and university environment,
achievement, and intent to persist (Dixon Rayle et al., 2006). Finally, social support and
stress have often been linked, with social support labeled as a “buffer” against stress in
some research models (S. Cohen & McKay, 1984; Day & Livingstone, 2003; Wethington
& Kessler, 1986).
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Stress
The approach to conceptualizing stress used in this study is based on work
developed by Lazarus and colleagues in the 1960s, started after earlier broad efforts
within several areas of psychology to begin defining both psychological and
physiological stress (Folkman & Lazarus, 1985; Lazarus, 1993). Lazarus made an
important contribution in 1966 by distinguishing among three types of stress, including
harm (that which has already occurred), threat (that which has not yet occurred), and
challenge (that which is considered difficult but may be overcome; Lazarus, 1993).
Lazarus and his colleagues expanded these early ideas through understanding that each
type of stress requires a different appraisal, leading to certain implications about the
nature of stress (S. Cohen, Kamarck, & Mermelstein, 1983; Folkman & Lazarus, 1985;
Lazarus, 1993).
According to the ideas set for by Lazarus and colleagues, rather than an objective
predetermined event, stress is instead an interaction between a person and their
environment at a given time (Folkman & Lazarus, 1985; Lazarus, 1990). Lazarus termed
the occurrence during which people judge the likelihood of stress as cognitive appraisal
(Folkman & Lazarus, 1985). This appraisal has two stages, including a primary stage
during which people first decide if a situation is likely to be a potential stressor, and if so,
if it will be a threat or a challenge (Folkman & Lazarus, 1985; Lazarus, 1990). The
second stage involves making decisions about what resources people have available to
cope with the stressor. Stress may either build or lessen by a person’s appraisal of
available resources for coping with the stress, which is also dependent on the given
environmental context (Folkman & Lazarus, 1985; Lazarus, 1990, 1993). Coping can be
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problem-based, in which a person finds a way to cope that lessens the stress; or emotionbased, in which a person reacts to the stress in a way that may serve to provide emotional
relief from it (such as reinterpreting a comment or distancing; Lazarus, 1993).
Stress and coping are considered transactional processes that change continually,
rather than either as static events or personality traits (Lazarus, 1990). Perception of
stress is based on individual determinations that are context-specific and may change
depending on many factors that differ for each person. Some of these factors include
available support resources, familiarity with environment, and individual comfort with
anxiety-producing situations (S. Cohen et al., 1983; Wethington & Kessler, 1986).
Not all researchers agree with the approach taken by Lazarus and colleagues for
how to understand or categorize stress. One alternate method focuses more on objective
measurement of the types of events that may cause stress and comparison of numbers of
these events in people’s lives (Kohn, Lafrenière, & Gurevich, 1990). Other researchers
have considered stress to be a physiological response rather than a stimulus (as in the
event surveys), based more on the early work of Selye from the 1950s (Gadzella, 1994).
Both of these methods use a definition of stress that is based objectively outside the
individual, rather than considering stress to be within the context of the individual–
environment relationship as theorized by Lazarus.
Understanding the role of stress in the lives of college students can be critical in
helping guide students to success (Brougham, Zail, Mendoza, & Miller, 2009; Li &
Yang, 2016; Stebleton, Soria, & Huesman, 2014; Vizoso, Arias-Gundín, & Rodríguez,
2019). College students’ perceptions of stress may relate to their feelings of being
supported by family and friends and may influence eventual success at school (Dixon
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Rayle & Chung, 2007; Thomas & Borrayo, 2016). Gender differences have been found
in perceptions of stress as well as with sources of support relating to stress, using lifeevent scales intended to measure college-specific stressors (Day & Livingstone, 2003;
Gadzella, 1994). Stress also relates to social support, self-efficacy, and adjustment to the
university environment, with potential differences existing between genders (Verger et
al., 2009). Bandura (1997) discussed how people’s different perceptions of anxiety or
stress relate to self-efficacy, as a positive characterization of stress or a stress response
can lead to higher self-efficacy, whereas a feeling of crippling stress can lead to lower
self-efficacy.
The concepts explored together in the Verger et al. (2009) study mentioned above
(self-efficacy, social support, stress, and adaptation) are among those factors sometimes
referred to as psychological adjustment, which has been demonstrated to relate closely to
college students’ feelings of belonging at school (Gummadam et al., 2015; Pittman &
Richmond, 2007), and which are among the social cognitive constructs used in the
current study. Social support and stress are the two predictors for the second path model.
The next two sections will discuss belonging and academic success, the outcome
variables common to both path models in the study.
School Belonging
Baumeister and Leary (1995) shaped a theory of belongingness often cited as
instrumental in synthesizing previous belonging research into a cohesive understanding
of interpersonal relationships (L. H. Anderman & Freeman, 2004; Osterman, 2000;
Slaten, Ferguson, Allen, Brodrick, & Waters, 2016). This theory suggests that people are
fundamentally motivated to belong, including both a need for personally-oriented

34

interaction with at least one other individual and regular connection in the form of an
ongoing, somewhat stable relationship (Baumeister & Leary, 1995). Baumeister and
Leary (1995) based their theory on existing research, establishing links with works by
Maslow, Bowlby, Ainsworth, Clark, and many others. The need to belong produces a
desire for lasting social bonds, influences thought processes about relationships, and
creates strong emotional reactions due to issues relating either to successful belonging or
to the lack of it (Baumeister & Leary, 1995). Problems arise when people are deprived of
at least one of the two aspects necessary for belonging and they either do not have regular
contact with their loved ones or they lack enduring caring relationships (Baumeister &
Leary, 1995).
The formation of group-type social bonds is necessary for healthy human
functioning, which in part relates to an evolutionary need for survival and the usefulness
of several individuals working together to share resources and protect against threats
(Baumeister & Leary, 1995). According to the belongingness theory, one characteristic
of group belonging is that cohesion involves wanting to feel separate from others who are
not associated, which has implications for in-group and out-group feelings as a natural
part of group belonging (Baumeister & Leary, 1995). This can lead to difficulties in
some individuals who may feel isolated but forced to be part of a group for a variety of
reasons, such as living within a family group or attending school.
The concept of belonging particularly at school is relatively recent, although
educators and researchers such as Dewey and Vygotsky have long promoted the idea of
building a sense of community at school (Osterman, 2000). School belonging was
recognized as important by Finn (1989) and Wehlage, Rutter, Smith, Lesko, and
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Fernandez (1989) to identify factors that may influence at-risk students’ motivation to
stay in school (Goodenow & Grady, 1993). The goal for these researchers was to capture
a sense of what made students feel connected to school in order to better understand high
drop-out rates, especially among particular groups of students (Finn, 1989; Wehlage et
al., 1989). Finn’s 1989 paper formulated a theoretical model that described why some
students were more likely to drop out of school than others. The new model contrasted
with a previous idea based on students’ self-esteem that did not adequately account for
drop-out rates (Finn, 1989). Finn’s (1989) model described a process in which students
who participated in school activities and then experienced successful outcomes would
identify better with school, leading to a repetition of the cycle and an increase in a sense
of belonging. Based on many cited examples, Finn (1989) explained how students’
active involvement and their engagement in school, which he termed participation, were
crucial to creating the sense of belonging that is important in helping students feel
connected and so want to stay in school.
Another name central to early school belonging research is Carol Goodenow, who
recognized a need to accurately represent students’ feelings of belonging at school,
especially during adolescence (Goodenow, 1993a). In 1993 Goodenow created a scale,
in wide use since that time, intended to measure students’ perceptions of being part of
their school communities and their feelings of belonging in those environments. Drawing
from the work of researchers such as Finn (1989) and Wehlage and colleagues (1989),
Goodenow (1993b) acknowledged the importance of both attachment to peers and a
broader need for reciprocal social bonds and commitment within the school, similar to
ideas also suggested by Baumeister and Leary (1995).
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As understanding of school belonging was coalescing into a more formalized
theory, most researchers used school belonging as a predictor to determine which
students may be at risk for dropping out of high school (Carnegie Council on Adolescent
Development Task Force on Education of Young Adolescents, 1989; Finn, 1989;
Goodenow, 1993a; Goodenow & Grady, 1993; Wehlage et al., 1989). In cross-sectional
studies of secondary school students, Goodenow and colleagues found that school
belonging related to motivation, including intrinsic interest, value, and expectancy for
success, and also to academic achievement, with differences seen across grade levels,
genders, ethnicities, and urbanicity of groups (Goodenow, 1993a, 1993b; Goodenow &
Grady, 1993).
A separate body of work with school belonging focused on the transition from
elementary to middle school, a time period in which the school context has been
implicated as a potential reason for the decline in student motivation (E. M. Anderman &
Maehr, 1994). Longitudinally across the transition from elementary to middle school,
school belonging has predicted students’ motivation in the new school setting, including
task goal orientation and responsibility goals (L. H. Anderman & Anderman, 1999).
Within a few years after using school belonging to predict later outcomes, L. H.
Anderman also began examining antecedents of school belonging, identifying the
importance of better understanding what leads to feelings of belonging or alienation in
students. Looking again at the middle school transition longitudinally, L. H. Anderman
(2003) found that while school belonging declined over time for most students,
motivation and achievement predicted initial belonging, while teacher relationship
influenced later belonging. Recent studies have also included school belonging in more
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multifaceted models with other variables, demonstrating the complex relationships
belonging may have with feelings of support, motivation, and academic outcomes
(Maurizi, Ceballo, Epstein-Ngo, & Cortina, 2013; Vera, Polanin, Polanin, & Carr, 2018).
A feeling of belonging to the school community can be especially important for
students who do not identify as part of the mainstream culture of a school, which has led
to examination of school belonging among students who are part of a minority group at a
given school. For instance, belonging may not relate similarly to academic achievement
in all racial and ethnic groups, as demonstrated in several studies which found that, when
comparing African American and White students, a positive relationship between a sense
of school belonging and academic achievement existed only for White students (Booker,
2004; Goodenow & Grady, 1993; Voelkl, 1997). A study comparing feelings of
belonging at ethnically diverse high schools demonstrated that belonging, while
significantly predicting academic success in each ethnic group studied, was not perceived
similarly among all groups (Faircloth & Hamm, 2005). Other research with diverse
ethnicities, sexual minority youth, and students in differing social classes has shown
belonging to have positive relationships with many other factors, including psychological
well-being, adjustment to school, and improved academic outcomes (Ghavami,
Fingerhut, Peplau, Grant, & Wittig, 2011; Gummadam et al., 2015; Rubin, 2012; Watson
& Russell, 2016).
The need to belong at school takes on some different qualities when discussing
higher education, especially for those students who are transitioning away from home for
the first time (Pittman & Richmond, 2007; Slaten et al., 2016). Two distinct lines of
research, using separate theoretical bases, have examined belonging in college students.
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One cites the belongingness framework outlined earlier and frequently uses adaptations
of Goodenow’s Psychological Sense of School Membership (PSSM) instrument as the
measurement tool (e.g., Freeman et al., 2007; Pittman & Richmond, 2008). The second
stems from a theory of student departure from college (Tinto, 1987) rather than from a
psychological need for belonging, and often builds on research by Hurtado and Carter
(1997b) that discusses differences in how school climate is perceived by students of
different cultural groups (Hurtado & Carter, 1997b; Locks et al., 2008; Nuñez, 2009).
The current study, although using the PSSM to measure school belonging, draws from
ideas in both theories, identifying with the psychological model of one but also the
cultural differences framework in the other.
When measuring belonging, some researchers have stressed the importance of
taking into account potential differences among individuals or groups and their
interpretations of what it means to feel a part of school (Booker, 2006; Byrd, 2017;
Guiffrida, 2006; Urdan & Bruchmann, 2018; Usher, 2018). A challenge in trying to most
truly representing diverse students’ perceptions of belonging at school is how to
distinguish between an idea of belonging as students fitting in with the majority school
culture and belonging as students’ capacity to be comfortable as themselves while at
school. Instruments have attempted to consider one or both of these ideas, with some
tools intending to capture primarily different feelings between groups (e.g., Cabrera et al.,
1999), focus only on non-Caucasian ethnic or racial groups (e.g., Gloria & Kurpius,
1996), or be appropriate for any individual or group experience (e.g., Goodenow, 1993b).
This has created some disagreement among researchers regarding the use of instruments
created for or normed with one sample but used with others, as well as concern about not
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accounting for the complexity that exists in individual participants when attempting to
study differences among groups (Urdan & Bruchmann, 2018; Usher, 2018). Most
researchers who focus on particular student groups do not use culture-based questions to
ask about belonging (Gummadam et al., 2015; Hurtado & Carter, 1997b; Locks et al.,
2008; Nuñez, 2009). In addition to studying belonging based on ethnicity or race,
discussion of school belonging among specific groups includes differences in genders
(Goodenow & Grady, 1993; Vera et al., 2018), LGBTQ students (Galliher, Rostosky, &
Hughes, 2004; Kerr, Santurri, & Peters, 2013; Rostosky, Owens, Zimmerman, & Riggle,
2003), social status (Ostrove, 2003; Rubin, 2012), and levels of parents’ education (Duffy
et al., 2019; Gopalan & Brady, 2019; Ives & Castillo-Montoya, 2020; Pratt et al., 2017).
Common to most literature on belonging among college students is the
relationship between belonging and social support from within or outside the school
(Freeman et al., 2007; Hurtado & Carter, 1997b; Pittman & Richmond, 2007, 2008).
Research focused on Latino/Hispanic university students has highlighted connections
between social support, belonging at school, and perceptions of a non-hostile
environment as important for successful academic outcomes (Gloria et al., 2005; Gloria
& Kurpius, 1996; Hurtado & Carter, 1997b; Maestas et al., 2007; Nuñez, 2009).
Experiences of first-generation college students demonstrate the unique challenge of
feeling a sense of belonging to school while also navigating family relationship with
parents who do not have previous experience with the college culture (Gopalan & Brady,
2019; Longwell-Grice, Zervas, Mullins, & Serrata, 2016).
School belonging also closely relates to motivational factors such as those
discussed earlier in the chapter and academic outcomes such as GPA and retention
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(Freeman et al., 2007; Pittman & Richmond, 2007). Belonging has ties to motivation
through self-determination theory as described by R. M. Ryan and Deci (2000), in which
relatedness is part of a triad of psychological needs that governs satisfactory mental
health. Relatedness, including support and acceptance from parents, peers, and teachers,
has been linked to increased self-efficacy, goal support, and academic success
(Osterman, 2000; A. M. Ryan & Patrick, 2001; R. M. Ryan & Powelson, 1991; Wentzel,
1998; Wentzel, Muenks, McNeish, & Russell, 2017). Although many differences exist
between self-determination theory and social cognitive theory, which provides the
framework for this study, similarities include a socially-based component and a role for
individuals’ recognition of their ability or competence (Urdan & Schoenfelder, 2006).
Connections between both these motivation theories and supporting research that
examines how belonging interacts with motivational concepts and academic outcomes
may further illuminate relationships among constructs in the current study. The final
concept to be discussed is the outcome variable in both path models, academic success.
Academic Success
University benchmarks typically take into account academic performance and
intent to persist when considering academic success. Due to this, researchers often use
similar indicators to measure success in college, as the goal of post-secondary education
is not merely to make good grades but to stay in school and ultimately to graduate
(Westrick, Le, Robbins, Radunzel, & Schmidt, 2015). Student retention is an important
consideration for post-secondary institutions, as approximately one in five students who
graduate will not finish at the institution where they started (Shapiro et al., 2017).
Universities, state and federal policies, and researchers are attempting to address issues of
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student retention through better understanding of what contributes to academic success
for all students, as disparities continue to exist even as rates of college completion are
rising (Shapiro et al., 2017; U.S. Department of Education, 2016; Witham, Chase,
Bensimon, Hanson, & Longanecker, 2015).
With regard to incoming first-year students, predictors of academic success in
college have traditionally focused on cognitive factors such as high school GPA and SAT
or ACT test scores that are also used to help determine college admission. Research has
demonstrated a strong relationship between both high school GPA and ACT scores and
academic performance in the first year of college, which then predicts retention into later
years of school (Allen & Robbins, 2010; Westrick et al., 2015). Despite this, controversy
exists about the ability of grades and test scores to generalize well to all students
(Culpepper & Davenport, 2009; Kobrin & Patterson, 2011; Kobrin, Patterson, Shaw,
Mattern, & Barbuti, 2008; Zwick, Brown, & Sklar, 2004). This has encouraged a search
for other factors that predict academic success in college, particularly once students have
been admitted and the focus moves from selecting students to successful progression and
retention (Robbins, Allen, Casillas, Peterson, & Le, 2006).
Student outcomes may be influenced by social cognitive factors in several
domains, including those relating to personal characteristics, motivation, and
environmental factors. Looking first at personal characteristics and success, existing
studies have found associations between academic success and students’ individual
qualities, including emotional control, optimism, ability to handle anxiety, and identity
development (Allan et al., 2014; Chemers et al., 2001; Herrmann & Varnum, 2018;
Pritchard & Wilson, 2003; Robbins et al., 2006). Notable among this research is the
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work of Herrmann and Varnum (2018), which discusses how important it is for firstgeneration college students to feel they belong to the culture of their universities.
Herrmann and Varnum (2018) noted that identity status among first-generation students
may be similar to that of people from another country in the need to go through an
acculturation process in order to adjust to college life and find success. Another study
found significant relationships measured over two semesters among learning-related
emotions, self-efficacy, and academic performance, demonstrating the importance of both
positive emotions and self-efficacy for continuing academic success in college (Putwain
et al., 2013).
Motivational factors such as willingness to persevere, effort, self-efficacy, and
attitude toward school also play an important role in determining academic success
(Allen & Robbins, 2010; Chemers et al., 2001; Garza et al., 2014; Heller & Cassady,
2016; Krumrei-Mancuso, Newton, Kim, & Wilcox, 2013). In a study examining selfefficacy in first- and continuing-generation first-year students, Ramos-Sánchez and
Nichols (2007) found that college-related self-efficacy significantly predicted GPA for all
students, although continuing-generation students reported higher self-efficacy.
Motivational elements within students are often closely associated with other factors such
as characteristics of the institution, targeted programs, or social support from family,
friends, and instructors. Baier et al. (2016) found that self-efficacy and support from
instructors significantly related to academic success among first-year college students.
Some studies have focused on the importance of good fit between students and
the university environment as a way to improve academic success, finding that students
who feel a sense of belonging and comfort at school are both more likely to stay and to
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do well (Cabrera et al., 1999; Gloria et al., 2005; Heller & Cassady, 2016; Suhlmann,
Sassenberg, Nagengast, & Trautwein, 2018). In a multi-site study, (Cabrera et al., 1999)
found that the university environmental conditions, including campus racial climate,
related to academic outcomes such as grades and intent to persist at school. An
intervention study aimed at influencing feelings of belonging at college found that after
three years African American students who received the intervention felt greater sense of
belonging and had higher GPAs than other groups in the study (Walton & Cohen, 2011)
Applying person-environment fit to the school setting, Suhlmann et al. (2018)
demonstrated that students who perceived their goals to be similar to the norms of the
university felt more belonging there and showed higher motivation and greater intent to
remain at school. Research has suggested that institutional support aimed at reducing
withdrawal rates in high-risk students may be beneficial for increasing academic
outcomes, often when provided as targeted counseling or special seminar classes (Allen
& Robbins, 2010; Cholewa & Ramaswami, 2015; Swanson, Vaughan, & Wilkinson,
2016).
Another important consideration is how to operationalize academic success in
college. Most literature cited above includes GPA, retention in school, and at times test
scores as a measure of success. Further examination finds that many studies, although
referring to academic success as a singular outcome, most commonly analyze separate
variables that are discussed together, or which can also be used separately to more
precisely understand how they relate to other factors in a study. Examples include
studies by Saunders-Scott, Braley, and Stennes-Spidahl (2017) and Swanson et al.
(2016), both of which measured GPA and retention separately after introducing a single
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outcome described as “academic success,” as is done in the current study. Other
researchers have included GPA and intent to persist together or separately as their
academic success outcome (Allen, Robbins, & Sawyer, 2009; Dixon Rayle et al., 2006;
Pritchard & Wilson, 2003; Vuong, Brown-Welty, & Tracz, 2010).
To close and summarize, the chapter began with discussions of self-efficacy and
resilience, which are the predictors in the first path model, and continued with the second
model predictors, social support and stress. The last two sections detailed belonging and
academic success, the common outcome variables in both models. This review has
outlined theory and literature important to each concept and connected the constructs
toward building the theorized models. As well, differing views were presented to discuss
ways researchers have used alternative theoretical or conceptual understandings of
relationships among the variables in similar populations (Brouwer et al., 2016; Diseth,
Danielsen, & Samdal, 2012; Dixon Rayle & Chung, 2007; Gloria et al., 2005; Li & Yang,
2016).
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CHAPTER III: METHOD
Organization of Chapter
This chapter presents the methodology used in the study, beginning with the study
design. Next is the sampling procedure and the participants, followed by a description of
the data collection procedures. The instrumentation section includes details about each
instrument used in the study, including a rationale for choosing the particular scale, a
description, and psychometric information. The chapter ends with a description of the
data analysis and handling of missing data.
Study Design
This is a quantitative study that used survey research in a short-term longitudinal
design. Self-reported survey data were collected during both fall and spring semesters so
that changes could be measured across the first year of college. The first time point was
approximately mid-way through the first semester in October 2018, and the second time
point was near the end of the second semester, in April 2019. Participants completed
either internet-administered or paper surveys for the fall time point, and everyone
completed internet surveys in the spring. The survey instrument is included as the
Appendix. The study explored relationships among constructs both cross-sectionally and
over time, predicted outcomes over time, and compared groups, using path analysis in a
structural equation modeling (SEM) format.
Participants
Sampling procedures. The researcher chose first-year students at the University
of New Mexico (UNM) as the population for this study. Based on official enrollment
reports, UNM enrolled 2,653 new first-year students in the fall semester of 2018
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(University of New Mexico, September 2018). Sampling within the first-year student
population was purposive, focusing on students participating in first-year student
programs through UNM’s University College. University College offers a variety of
programs for students to connect with the university in their first year, which offers an
opportunity to measure how these classes may lead to student success during the
transition from secondary to post-secondary education. The Associate Dean for
Curriculum and Program Development within University College expressed willingness
to provide access to University College instructors, facilitating the sampling of this
student group.
The researcher talked briefly at a faculty meeting for instructors in one of the
University College programs, the First-year Learning Communities (FLC), about the
possibility of surveying their students. At that meeting 19 instructors indicated their
willingness to be involved in the project. The FLC Program Coordinator later sent an
email message to all FLC instructors reminding them of the opportunity and inviting
those who had not attended the meeting to take part.
Participation and sample information. The FLC program enrollment included
446 students on the first day of classes for the fall 2018 semester (L. Hahn, personal
communication, March 2, 2020). FLC courses that participated in the fall 2018 survey
each contained between 12 and 24 students. For the in-person surveys, participation rates
varied between 53 percent and 100 percent for each class among students who were
present and eligible the day the survey was administered. The total participation rate was
85 percent for the entire set of classes surveyed in person. Participation was much lower
for the fall administration of online-only surveys, with 19 participants total for the 4
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classes that administered only online surveys. In the fall semester (time point one), 212
first-year students participated in the study, using a combination of in-person and online
survey administration, and 105 participants completed the spring semester online survey
(time point two). Demographic information for the sample at both time points is included
in Chapter 4.
Data Collection Procedures
Data collection took place during the 2018-2019 academic year, once in the fall
semester and once in the spring. The original proposal intended for all survey data to be
collected online for both time points. After low initial online participation rates, an
amendment to the original dissertation proposal and IRB application allowed for paper
survey administration at the fall time point. Below follows a discussion of the survey
administration for both fall and spring. The complete data collection procedural
timetable as events transpired is listed in Table 3.1.
For fall 2018 survey administration, participants were initially given the
opportunity to complete an online survey. Instructors who had earlier indicated interest,
as described above, were notified by email that the survey was open and provided with
the survey website address and instructions to share with students. The online survey
option remained available throughout the paper survey administration, for approximately
four weeks, although very few participants used this option after the first two weeks.
Approximately one week into the online survey window, instructors received an email
asking them to remind their students to take part in the survey. A total of 29 participants
completed online surveys, including 19 students from 4 classes whose instructors gave
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only the online survey option, and 10 participants from classes whose instructors later
allowed the researcher to administer paper surveys in their classes.
Table 3.1 Data Collection Timetable
Researcher Activity

Timing

1. Email to instructors with reminder about upcoming
survey.

Week before classes start
(August 2018)

2. Pilot survey with EDPY classes

Immediately following IRB approval
(Sept. 2018)

3. Email to instructors with recruitment script for
students, including live survey website.

Immediately following closure of
pilot survey (Sept. 2018)

4. Reminder email to instructors about first online
survey (to forward to students)

One week into first online survey
(Oct. 2018)

5. NEW: Email to instructors asking to conduct inperson survey in classes

Two weeks into first online survey
(Oct. 2018)

6. NEW: Conduct in-person surveys in FLC classes

Three weeks in Oct.-Nov. 2018

7. Remove data from Opinio. Create linking document
with names and IDs, deidentify electronic and paper
data, store each separately

Immediately after closing survey

8. Email to pilot participants about 2nd survey opening

Last week of Nov. 2018

nd

9. Close 2 pilot survey

First week of Dec. 2018

10. Open second survey/Email participants notifying that Second week in Apr. 2019
second survey is open
11. Reminder email to participants about second survey

One week into second survey
(Apr. 2019)

12. Close second survey/Email participants notifying that Two weeks after survey opens
second survey has closed
(Apr. 2019)
13. Email participants with thank-you incentives

After second survey closes (within
one week; May 2019)

14. Remove data from Opinio, use linking document to
match names and IDs for second survey, deidentify
data and store each separately

Immediately after closing survey
(May 2019)

15. Request GPA and registration information from
Registrar’s Office

July 2019, October 2019

16. Deidentify Registrar data, store original data securely Immediately after receipt of
and separately after adding deidentified information Registrar information
to data
(July 2019, October 2019)
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The second fall option was paper survey administration. As part of the proposal
amendment, all FLC and several other University College instructors were contacted
through email with a request for the researcher to conduct in-person paper survey
administration, with instructors of twelve classes granting permission. For classes visited
by the researcher, all adult-age students who had not already taken the online survey were
given the option to take the paper survey after going through a written consent process.
Most participants took between ten and fifteen minutes to complete the paper survey.
186 participants completed the in-person paper survey. Two participants took both the
online and the in-person surveys; a coin-toss determined which data would be used for
each participant.
The spring data collection point consisted of online survey administration for all
participants. In April 2019, the researcher emailed all fall 2018 participants with a web
link and instructions for completing the survey. The spring online survey remained
available for two weeks, with reminder emails sent to participants halfway through and
again prior to the survey closing. After closure of the spring survey, participants received
an email with a $10 Amazon gift card link as a thank you for participating, paid for by
the researcher.
The final piece of data collection took place in the summer and fall of 2019, as the
researcher requested information from the Registrar’s Office for those students who
consented specifically to this request, n = 150. Information requested from the
Registrar’s Office included fall and spring GPAs and fall 2019 enrollment information.
An electronic request form from the Registrar’s Office began the process in June 2019,
after which time the researcher provided the Enrollment Management Team with a list of
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names and email addresses of consenting students. In July 2019, the Enrollment
Management Team within the Registrar’s Office then returned the list with grades and
enrollment information for 131 students whose information they were able to match. In
October 2019, the researcher requested updated enrollment information from the
Enrollment Management Team and was provided with fall 2019 enrollment information
for an additional 23 participants.
Data deidentification. Data were downloaded from the UNM Esurvey/Opinio
secure data storage and exported to SPSS for de-identifying after both the Fall 2018 and
Spring 2019 online survey administration times. To deidentify paper surveys, the
researcher removed the single page containing identifying information after adding a
randomly assigned identification number to both the data pages and the identifiable
information page. The researcher created a linking document to maintain and protect
sensitive identifiable participant information, including names, email addresses, consent
information, and dates and types of survey administration, along with the assigned
identification numbers. After the second data collection, names were matched with the
previously assigned identifiers in the data, and then the names were again removed from
the data. All data used for analyses contained only the random identification numbers
and no identifying information. The linking document was stored separately in a
password-protected file on an encrypted flashdrive.
Informed consent. Informed consent took place during the fall data collection
time point in two ways, depending on the type of survey administration. For participants
who did the online survey, informed consent took place as a screen accessed and agreed
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to prior to beginning the survey online. This is an acceptable form of consent according
to IRB procedures for information collected through an online survey.
If participants took the paper survey in the fall, the researcher consented
participants in person prior to handing out surveys in classrooms. The consent document
included sections for consenting to the paper survey administered that day and for the
researcher requesting GPA and registration information from the Registrar’s Office. The
consent document sections were separated so that participants could consent to take the
survey but not to have information requested from the Registrar’s Office.
For the spring data collection point, informed consent was granted again for the
online survey in the form of a consent screen at the beginning of the survey website. For
participants who had taken the online survey in the fall and who had not signed paper
consent forms granting consent to request permission to access Registrar information,
participants were emailed an online consent document in compliance with both the IRB
and the Registrar’s Office. No participant who was offered this option granted consent in
this manner.
Pilot Study for Survey Instrument
The survey instrument was piloted prior to use with the main sample in order to
check for appropriate wording of survey items as well as to test for item reliability. This
also allowed an opportunity to test the functionality of the website and the amount of
time required to take the survey. The pilot study took place immediately after IRB
approval with a small sample of undergraduate Educational Psychology students enrolled
in two classes of Human Lifespan Development (EDPY 303). Participants in the pilot
study sample completed the same survey questions as the first time point of the main
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study, with the addition of an open-ended question at the end asking if any items were
unclear or confusing. For the pilot study, the survey window remained open until up to
40 students took the survey. The research allowed no more than one week for the pilot
survey window, but this process was completed within two days. Prior to beginning the
main study, the only modification to the instrument included changing a scale wording
that had been incorrect originally, which was noted in the open-ended question section.
All other survey administration from the pilot demonstrated successful performance.
The selected sample for the pilot study was reasonably similar to that selected for
the main study, consisting of students from a variety of majors but including any students
from any year. Students enrolled in EDPY 303 during the daytime classes are often a
heterogeneous group from across the university in experience, major, and interest, yet
usually younger, which provided a useful pilot for the main study sample. There were
differences as well, as these are often not incoming students (although some may be), and
typically at least half are majoring in psychology or education-related fields. All students
enrolled in Educational Psychology classes are required to take part in research activity
during semester. In addition to the pilot survey given at the beginning of the semester,
these participants were also asked to complete the second time period of the survey in
order to fulfill the class requirement and to provide complete data for the pilot study
sample. Twenty-four of the original forty pilot sample participants completed the second
time point of the survey.
Instruments
Instrument selection was determined by several criteria, including close match of
description to operationalization of measured constructs, previous use with similar
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populations, and brevity of individual scales in order to minimize the length of the overall
questionnaire. The complete survey with all questions is included as the Appendix.
Table 3.2 includes an alignment matrix of survey items with research questions and
variables.
College self-efficacy. Students indicated their self-efficacy for success in college
classes using two subscales from the College Self-Efficacy Inventory (CSEI; Solberg,
O'Brien, Villareal, Kennel, & Davis, 1993a). This instrument was selected due to the
focus of the instrument’s questions on students’ self-regulatory skills and agency, which
are important contributors toward self-efficacy (Bandura, 1993; Pajares, 1996). Many
instruments exist for measuring self-efficacy in both general and specific domains, and
this study wanted to stay closer to Bandura’s (1993) definition that specifies self-efficacy
as relating to a particular domain. Due to the study’s focus on academic endeavors of
first-year college students, questions on the CSEI seemed a good match for determining
how students feel about their capabilities toward success in college.
The complete CSEI includes 20 questions using a rating scale from 0 = not at all
confident to 10 = extremely confident (Solberg et al., 1993a). This study used two
subscales, the academic/course subscale (7 items) and the social subscale (8 items),
amending the wording on several questions slightly in order to update the language. The
academic/course subscale includes questions relating to students’ ability to handle issues
such as writing papers, taking exams, and managing time. The social subscale focuses on
social aspects of class and life at college, including asking participating in class and
interacting with faculty, staff, and other students. The CSEI is publicly available and was
accessed for this study through PsycTESTS.
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Table 3.2 Matrix Showing Alignment of Survey Items with Research Questions
Research Question

Constructs

Survey Items

1. Do group differences exist in feelings of
college self-efficacy, academic resilience, school
belonging, social support, or perception of
stress, and are there interactions among group
identities?

College self-efficacy
Academic resilience
Academic support
Academic stress
School belonging
Demographic info.

1.1-15
2.1-4
3.1-18
4.1-10
5.1-18
6.1-8

2. Are school belonging and academic success at
the end of the year directly predicted by Time
One self-efficacy and resilience? Is there an
indirect effect of Time One self-efficacy and
resilience on academic success through Time
Two school belonging?

College self-efficacy
Academic resilience
School belonging
Academic Success

1.1-15
2.1-4
5.1-18
7.1-4

3. Controlling for self-efficacy and resilience at
Time One, are school belonging and academic
success at the end of the year directly predicted
by Time Two self-efficacy and resilience? As
well, is there an indirect effect of Time Two selfefficacy and resilience on academic success
through Time Two school belonging?

College self-efficacy
Academic resilience
School belonging
Academic Success

1.1-15
2.1-4
5.1-18
7.1-4

4. Is there an interaction effect of Time One
self-efficacy and resilience on the outcome
variables at Time Two? Is there an interaction
effect of Time Two self-efficacy and resilience
on the outcome variables?

College self-efficacy
Academic resilience
School belonging
Academic Success

1.1-15
2.1-4
5.1-18
7.1-4

5. Are school belonging and academic success at
the end of the year directly predicted by Time
One social support and academic stress? Is
there an indirect effect of Time One social
support and academic stress on academic
success through Time Two school belonging

Academic support
Academic stress
School belonging
Academic success

3.1-18
4.1-10
5.1-18
7.1-4

6. Controlling for social support and academic
stress at Time One, are school belonging and
academic success at the end of the year directly
predicted by Time Two social support and
academic stress? As well, is there an indirect
effect of Time Two social support and academic
stress on academic success through Time Two
school belonging?

Academic support
Academic stress
School belonging
Academic success

3.1-18
4.1-10
5.1-18
7.1-4
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Table 3.2 (cont.)
7. Is there an interaction effect of Time One
social support and academic stress on the
outcome variables at Time Two? Is there an
interaction effect of Time Two social support
and academic stress on the outcome variables

Academic support
Academic stress
School belonging
Academic success

3.1-18
4.1-10
5.1-18
7.1-4

The original psychometric analyses Solberg et al. (1993b) conducted for the CSEI
utilized a sample of Hispanic college students, with the intention of demonstrating the
effectiveness of the scale with this population of students. Internal reliability estimates
for scores using the overall instrument showed satisfactory reliability (.93), and as well
for each of the three subscales (.88 each academic/course, roommate, and social) .
Solberg et al. (1993b) established the instrument’s validity through a correlation matrix
that included the subscales from the CSEI as well as other instruments administered to
test for convergence or divergence with the construct.
Several articles have re-examined the psychometrics of the CSEI, attempting to
improve on the factor structure through changes to subscales or particular items (Barry &
Finney, 2009; Fouladi & Wallis, 2014; Gore, Leuwerke, & Turley, 2005). Although
various solutions have been suggested by these researchers to change the number of
factors or take out questions that do not fit well, the consensus has been that the
instrument is useful for measuring self-efficacy of college students and their adjustment
to school and that the instrument is appropriate for use with a variety of university
student samples (Barry & Finney, 2009; Fouladi & Wallis, 2014; Gore et al., 2005).
Some discussion has also centered around the use of a single score to represent the
overall scale or separate subscale scores, although reliability estimates have generally
been good using either subscales or overall scores (i.e., Solberg & Villareal, 1997; Vuong
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et al., 2010). This disagreement appears more related to theoretical considerations of
college self-efficacy as a single domain (how confident are you about your abilities to do
well in college overall) or as separate college-related tasks defined by each subscale. For
the current study, a decision was made to focus on college self-efficacy as a single entity.
Scores from the 15 items used in the current study showed acceptable reliability
estimates, with Cronbach’s alpha at .86 for Time One and .88 at Time Two.
Academic resilience. Participants reported on academic resilience using the
Buoyancy Scale (Martin & Marsh, 2006, 2008a). The instrument was originally created
as the Academic Resilience Scale by Martin and Marsh (2006) and was since renamed
the “Buoyancy Scale” and reduced from 6 to 4 items. This scale was selected in order to
succinctly measure students’ feelings about their abilities to cope with pressures and
challenges of being in school. Choice of this instrument involved the decision to focus
on a narrow part of the very large overall concept of resilience, that being factors related
to performing well in school. Among the options for approaching the measurement of
academic resilience included focusing on a school’s role in promoting or hindering
overall resilience, examining factors that lead to better (more resilient) outcomes among
students, or considering how students perceive their capabilities toward academic
challenges (Martin & Marsh, 2006; Masten et al., 2008; M. C. Wang, Haertel, &
Walberg, 1994). After the decision was made to focus on students’ perceptions of their
abilities to handle academically related situations, two instruments were identified,
including the selected scale by Martin and Marsh (2006, 2008). The other available scale
presents a scenario and asks participants 30 questions regarding how they would handle
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or feel about that situation (Cassidy, 2016); this instrument did not seem a good fit for the
current study due to the format and length.
The Buoyancy Scale consists of four questions answered on a Likert-type scale
from 1 (strongly disagree) to 7 (strongly agree). The corresponding author granted
permission to use the Buoyancy Scale and amend wording to fit usage by students in the
United States (change “marks” to “grades”). Scores from prior research with high school
samples established acceptable internal reliability (Cronbach’s α = .80-.82) and test-retest
estimates (r = .67; Martin & Marsh, 2008a). Fewer studies have been done with collegeage samples, but some work does indicate acceptable reliability with adults (Martin &
Marsh, 2008b; Phan & Ngu, 2014; Strickland, 2015). The Buoyancy Scale has
demonstrated convergent validity through how it measures “everyday” aspects of
resilience with related concepts such as persistence, and proved itself discriminant from
motivation, engagement, and coping (Martin & Marsh, 2006, 2008a; Putwain, Connors,
Symes, & Douglas-Osborn, 2012). Additionally, correlations with concepts such as selfefficacy, control, and anxiety help establish the validity of associations between these
related constructs (Martin & Marsh, 2006, 2008a). Reliability estimates from scores in
the current study were acceptable, with Cronbach’s alpha at .84 for the first time point
and .83 at the second time point.
Social support. Students reported their support from three sources, including
parents/family of origin, friends at UNM, and instructors, using two scales, an
abbreviated version of the Perceived Friend/Peer Academic Support Scale (PFASS; J. J.L. Chen, 2005a), and an adapted version of the Perceived Social Support measures (PSS;
Procidano, 1983). Finding an appropriate instrument that fit all the desired criteria
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proved challenging. These criteria include the desire to measure participants’ feelings or
attitudes about support they receive, rather than taking a measure of observed or reported
supportive behaviors. Existing research has established the importance of self-perception
in ways that people feel supported and how those perceptions further lead to feelings of
competence (Côté, Bouffard, & Vezeau, 2014; Tinajero et al., 2015; Wethington &
Kessler, 1986). As well, the current study wanted to account for differences that may
exist in ways that students feel supported by friends, family, and teachers, especially
when considering the differing roles these sources play as students enter college (J. J.-L.
Chen, 2008; Furrer et al., 2014; Procidano & Heller, 1983; Rueger et al., 2010; Tinajero
et al., 2015). Instruments that compare sources of support tend to focus on a younger age
group, with questions that do not seem appropriate for older students, such as the Child
and Adolescent Social Support Scale (Malecki & Demaray, 2002). Other instruments use
open-ended questions that ask respondents to fill in the names of people who provide
support (Sarason, Levine, Basham, & Sarason, 1983), which would make comparing predetermined sources of support difficult. In college-age samples, instruments often use
source-specific questions that would not easily adapt to adding sources (Thompson &
Mazer, 2009) or may include several sources but relate to general rather than
academically-focused support (Zimet, Dahlem, Zimet, & Farley, 1988).
One of the selected scales was the Perceived Social Support measures (PSS-;
Procidano 1983). The corresponding author gave permission to use the Perceived Social
Support-Friend (PSS-Fr) and Perceived Social Support-Family (PSS-Fa) measures and
adapt one in order to include instructors. The PSS-, although a measure of general
feelings of support, is intended for use with adults and has been validated in college
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samples (Dixon Rayle & Chung, 2007; Procidano & Heller, 1983). The PSS- consists of
20 items per single-factor measure, has wide use in the literature and good internal
reliability estimates (α = .88 for PSS-Fr and .90 for PSS-Fa; Procidano & Heller, 1983).
The PSS- was selected for use due to its wide recognition and previous use with similar
populations. The current study used seven items from the PSS- that most related to
academic situations, such as “My family/UNM friends/instructors are good at helping me
solve problems.”, and “I wish my family/UNM friends/instructors were much different.”
Responses for the PSS- include Yes/No/I don’t know, with a binary score for each item
created from a positive/not positive response. All items are summed to create a total
possible score for the subscale.
In the current study, scores including all three subscales at Time One (family,
friends, and instructors), demonstrated acceptable estimates of reliability (α = .79).
Subscale scores showed acceptable reliability for the two original scales at Time One
(family α = .83 and friends α = .80), but much lower for the created scale (instructors α =
.53). At the second time point, scores demonstrated similar reliability estimates, total
scale α = .82, family subscale α = .79, friend subscale α = .84, instructor subscale α = .68.
The PFASS, as a more academically focused scale, was also used in the study.
Use of this scale has some drawbacks, as it was not intended for use with college
students, but selected items were worded to be appropriate for adults. Unlike some other
general measures of social support, the PFASS concentrates on academic support (J. J.-L.
Chen, 2005b). Taking into account the social cognitive framework for the study, the
academic focus was a consideration based on the relationship between social support and
other constructs of interest, including college self-efficacy, academic resilience, school
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belonging, and academic achievement (Bandura, 1986; Masten et al., 2008; Rice et al.,
2013).
The PFASS instrument includes 25 questions and has separate versions of
questions for parents, teachers, and peers/friends that were originally designed for an
Asian high school student sample. The current subset of six questions was selected from
the peer/friend question list based on appropriateness for a college-level sample as well
as for brevity in the overall instrument. Similar to the PSS, questions were phrased to be
answered regarding parents/family of origin, friends at the university, and university
instructors, with the same six questions asked about each support source. Survey
instructions and question wording specified that students consider all their instructors at
UNM generally rather than focusing on one particular class instructor. Responses are 1-5
on a Likert-type scale (1 = strongly disagree to 5 = strongly agree). Negatively worded
items were reverse-coded so that for all items, a higher score indicates a higher level of
support. Permission to use and amend the scale was granted by the author.
Although the original 25-question PFASS measured six dimensions of support
(including interpersonal, cognitive, emotional, behavioral, instrumental, and overall
support), principal component analysis demonstrated a one-factor solution for the scale
(J. J.-L. Chen, 2005b). Internal reliability estimates for scores from the PFASS were
good (α = .88). Validity for the PFASS was determined through consultation with
existing researchers and educators, piloting the scale with students, as well as through
analyses producing squared multiple correlations for observed variables (R2 = .88; J. J.-L.
Chen, 2005b). In the current study, scores showed good reliability for the scale overall at
both Time One (α = .85) and Time Two (α = .86). Individual subscale scores also
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demonstrated acceptable reliability at Time One (family α = .81, friend α = .83, and
instructor .79) and Time Two (family α = .74, friend α = .88, and instructor α = .81).
Academic stress. Participants reported on their perceptions of stress with an
adapted version of the Perceived Stress Scale (PSS; S. Cohen et al., 1983) called the
Academic Stress Scale (Sheu, Chong, Chen, & Lin, 2014). The PSS asks people to
indicate situations in their lives that are perceived as stressful, which can be used to
understand how people perceive and manage potentially stressful events (S. Cohen et al.,
1983). The Academic Stress Scale adaption changes the wording in the PSS to focus on
academically related stress. Selection of this scale was based on two criteria. The first
consideration was a choice to measure stress based on individual feelings of vulnerability
or ability to cope with types of recent activities, rather than to use a life events inventory
to measure accumulated stressors based on a pre-determined rating scale for assigning the
level of stress indicated by each type of activity or event. This is in recognition of the
differences that exist between individuals and how they each perceive potentially
stressing activities based on individual abilities to cope (S. Cohen et al., 1983; Lazarus,
1978; Tram & Cole, 2000; Wethington & Kessler, 1986).
The second choice was regarding an adapted version of the PSS that concentrated
on stress related to academic activities and schoolwork. The current study focused on
specific goals relating to academic outcomes among college students, so a measure of
stress that takes into account perceptions of stress in that domain seemed especially
relevant to the study. The Academic Stress Scale, based on the 10-question version of
the PSS, was adapted in order to create a domain-specific version of the PSS (Sheu et al.,
2014). All questions on the adapted scale ask the respondent to consider their thoughts
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and feelings over the past week, answered on a Likert-type scale from 0 = never to 4 =
very often. Four items on the scale were reverse-coded, so that for all items, a higher
score indicates more stress. Permission was granted by the corresponding author of the
Academic Stress Scale to use the scale in the current study.
Psychometric analyses of the original 14-item PSS included three samples, two
using college students and one community-based sample, although all samples came from
a mostly-Caucasian population base (S. Cohen et al., 1983). All sample scores showed
good internal reliability, at .84, .85, and .86 for the two college and one community
samples, respectively (S. Cohen et al., 1983). Test-retest correlations for a 2-day interval
in a college sample showed good reliability (.85), with much lower correlation for a 6week interval with the community sample (.55; S. Cohen et al., 1983). The test creators
determined validity through appropriate correlation with self-rated life event scores and
through determination of ability to predict specific symptomology (S. Cohen et al., 1983).
S. Cohen and Williamson (1988) later compared score reliability of the 14-item to a 10item version and determined the 10-item version to be more useful in most circumstances
(α = .78) in an adult community sample. Further psychometric testing of the 10-item PSS
with college student samples continued to show good score reliability (α = .89; Roberti,
Harrington, & Storch, 2006). Scores from the adapted Academic Stress Scale also had
good reliability in cross-cultural sample of Singaporean and Taiwanese college students
(α = .81; Sheu et al., 2014). In the current study, adapted Academic Stress Scale scores
demonstrated good reliability at Time One (α = .84) and Time Two (α = .86).
School belonging. Participants’ feelings of belonging at UNM were measured
using a version of the Psychological Sense of School Membership scale (PSSM;
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Goodenow, 1993b) that has been adapted for use with college students (Pittman &
Richmond, 2007). Selection of the PSSM involved wanting to address belonging from
the perspective of diverse students rather than considering only a general or homogenous
idea of belonging at the university. Research suggests that students from diverse
cultures, especially students who do not perceive themselves as part of the majority
culture on the campus (part of the majority in a variety of ways that can be based on race
or ethnicity, gender or sexual identity, religion, or others), may have different ideas of
how to define a sense of belonging (Byrd, 2017; Cabrera et al., 1999; Hurtado & Carter,
1997b; Locks et al., 2008). Along with this aim was the goal of continuing to measure
students’ perceptions of their individual experiences on campus as they relate to their
academic achievement, rather than taking a measure of the overall climate of the
university. This led initially to a solution involving two instruments, the Psychological
Sense of Community scale (PSC; Lounsbury & DeNeui, 1996) and the Cultural
Congruity Scale (CCS; Gloria & Kurpius, 1996). The PSC would gauge students’
overall sense of belonging at school, whereas the CCS measure perceptions of how the
environment at UNM fits with students’ sense of their cultural identities. One challenge
with the CCS is that questions assume students are all from ethnic or racial groups that
are not the majority on the campus, which would involve drastic changes to wording of
several questions or elimination of many questions originally key in choosing that scale.
The PSSM was finally selected due to its focus on an overall sense of school belonging
while still taking into account feelings of alienation based on potential group or
individual differences that do not point specifically to ethnicity or race.
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The PSSM includes 18 questions relating to students’ feelings of belonging,
which in the adapted version use wording specific to the university attended by the
participants (Pittman & Richmond, 2008). Responses on the PSSM are on a Likert-type
scale, from 1 (Not at All True) to 5 (Completely True). For the current study, response
options have been adjusted to match those of other instruments with similarly worded
responses in order to provide more continuity for respondents. The corresponding author
of the adapted scale granted permission to include the adapted PSSM in the current study.
In two studies by Pittman and Richmond (2007, 2008), internal reliability
estimates for different university sample scores on the PSSM were good (Cronbach’s α =
.87, and αT1 = .91, αT2 = .97, respectively). Pittman and Richmond (2007) conducted
exploratory factor analysis on the PSSM measure to determine the underlying factor
structure and established the best fit as a single composite score created by using all items
together. For the original PSSM, validity was established through theoretical bases for
question development and testing, consideration of relationships among average rates of
school belonging within different segments of the four measured samples, and through
expected correlations with related constructs (Goodenow, 1993b). The secondary school
and university studies included group comparisons with ethnically-diverse samples, as
well as testing for differences between genders and first- or continuing-generation college
students as appropriate (Goodenow, 1993b; Goodenow & Grady, 1993; Pittman &
Richmond, 2007). The current study found scores to show good reliability at Time One
(α = .89) and Time Two (.93).
Academic success. Academic success was measured through two variables, GPA
and retention. GPA was collected from two sources, self-reported by participants and as
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reported by the Registrar’s Office. The self-report question was included at the second
survey time point, and asked participants to estimate their fall 2018 cumulative GPA and
their anticipated spring 2019 cumulative semester GPA, given a scale with options from
which to choose. Retention was determined through a question about registration for fall
2019 classes, also collected from both participants and the Registrar’s Office. The selfreport question asked, “Do you intend to or have you already registered for fall 2019
classes?”.
Disagreement exists in the literature about the reliability of self-reported GPA or
grades in research (Kuncel, Credé, & Thomas, 2005), which led to the decision to collect
from official sources in addition to self-report for this study. Researchers have supported
the use of self-report by citing high correlations between self-reported GPA and official
records (Cassady, 2001; Gray & Watson, 2002; Noftle & Robins, 2007). In the three
aforementioned studies, correlations between self-report and official semester GPA for
undergraduate students range from .84 to .97, although not all students were in the same
year of school, and some samples were quite small. Others have suggested that
differences may exist within parts of samples that create bias in self-reported scores,
which creates problems when only looking at the overall correlation (Kuncel et al., 2005).
Dobbins, Farh, and Werbel (1993) and Frucot and Cook (1994) found that students in the
lower-performing range of GPA tended to overestimate their self-reports, making those
scores less reliable than those in the upper range. This was also demonstrated in a metaanalysis of existing studies, which found that, while overall correlation between selfreport and official report of college GPA was quite high (.90), reliability estimates were
best for high ability student scores (as reported by SAT score and high GPA; Kuncel et
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al., 2005). Kuncel et al. (2005) suggested that self-report is not a reliable or even valid
measure of achievement for lower-performing students. Another more recent study
found that self-reported GPAs in the lower range tended to differ by self-efficacy and
gender, with females more likely to overinflate and males to underinflate their GPA
(Caskie, Sutton, & Eckhardt, 2014).
Demographic information. At the first data collection time, participants
provided demographic information. Questions included students’ gender, age,
ethnicity/race, parents’ highest education levels, family for primary financial support and
family income level, and number of enrolled credits for the current semester. All
demographic questions used a format that gave students pre-selected options (see
Appendix for demographic questions and answer categories) with an opportunity to write
in their own answers if they chose. The rationale for selection of demographic questions
was based on existing studies that found differences among groups that may be relevant
to concepts in the current study, including differences among genders, ethnicities/races,
students with parents who have or have not graduated from college, income levels, and
traditional or non-traditional students as determined by age (Dixon Rayle et al., 2006;
Ramos-Sánchez & Nichols, 2007; Rubin et al., 2014; Strayhorn, 2006; Tinajero et al.,
2015; Urdan & Bruchmann, 2018; Walton & Cohen, 2011). Criteria for categories of
age, ethnicity/race, and parents’ highest education level were based both on
recommendations by the APA (American Psychological Association, 2018) and from
those used by the federal government (Shapiro et al., 2017; U.S. Department of
Education, 2016). A decision was made to use subjective income status based on
research demonstrating that college students’ perception of their family income may be
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more relevant to their sense of belonging at school than actual dollar amounts, as well as
the lack of precise knowledge many students have of their parents’ financial situations
(Adler, Epel, Castellazzo, & Ickovics, 2000; American Psychological Association, 2018;
Rubin et al., 2014).
Data Analysis
Data cleaning and variable preparation. The first step in data analysis was to
recode demographic variables as necessary into categories, reverse-code items in the
social support, academic support, academic stress, and school belonging measures, and
check all scores for questionable values. Inter-item correlations and reliability estimation
analyses were conducted for each scale, then the researcher created mean scores for
individual variables to use in further analysis. Predictor variables were mean centered for
the path models. Also for use in the path models, four interaction variables were derived
from the two sets of predictor variables (for Model A, interactions of self-efficacy and
resilience at Time One and Time Two, and for Model B, interactions of social support
and stress at Time One and Time Two; Figures 3.1 and 3.2 demonstrate how interactions
fit into models).
Software. IBM SPSS (version 25.0) was used for descriptive analyses, as well as
to establish distributional attributions of the data, both of individual items for each
construct and mean scores for the path models. Group mean score comparisons using ttests and analysis of variance (ANOVA) were also conducted using SPSS. Confirmatory
factor analysis of the social support variable took place in R using the lavaan package
(version 3.6; R Core Team, 2016; Rosseel, 2012). Path models were tested in Mplus
(version 8.4).
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Variable selection. Several decisions involved particular variables and their use
in the study. One of these related to the treatment of the social support variable, as both
general and academic-specific social support instruments were used in the surveys. Each
of these instruments had three subscales, with questions in each section asking about
support from family, school friends, and instructors. The researcher conducted
confirmatory factor analyses (CFA) to determine the best way to represent social support,
given the possibility of: (1) combining the three general support subscales into a single
factor; (2) combining the three academic support subscales into a single factor; (3)
combining all six general and academic support subscales together into a single factor;
(4) creating separate support variables based on the sources of support (family, friends,
instructors). Comparisons of fit indices from the CFAs demonstrated that although the
Time One measures could be divided into factors either by type of support
(general/academic) or source of support (family/friend/instructor), Time Two measures
divided well only by source of support. Preference for the path models was to keep
support as a single factor; in order to do this, a measure needed to perform well with all
three support sources together. This was somewhat problematic for the general support
scale, as reliability was lower with the instructor support subscale included. Therefore,
the researcher chose to use the academic support scale to represent social support, as it
was intended to be used as a single-factor scale and it demonstrated good reliability in the
current study when used in this manner.
Another variable decision involved the academic success outcome variable, which
had been intended to include both GPA and retention (registration information). In the
spring survey, participants reported both fall 2018 and spring 2019 GPA as well as
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registration for fall 2019 classes (n = 105). Information was also collected from the
Registrar’s Office, which reported fall 2018 GPA (n = 130) and spring 2019 GPA (n =
118). Registration information from the Registrar’s Office was verification of enrollment
in fall 2019 classes and was confirmed as “yes” for 147 participants and “withdrawn” for
7 participants. Participants with missing information could be due to several things,
including lack of consent for requesting FERPA-protected information, inability for the
Registrar’s Office to find data with the provided student information, request by the
students to keep their enrollment information private, or students simply not attending but
not officially withdrawing from the university. Due to the large number of participants
with no verifiable enrollment information and the heavy skew in the known information,
the researcher decided to use only spring 2019 GPA as the academic success outcome
variable for the study.
An additional decision for academic success/GPA involved selecting the source of
the information. In the Time Two survey, participants self-reported both their fall 2018
and spring 2019 GPA, and the Registrar’s office also provided GPA for both semesters.
Correlations between the two sources of GPA information were .89 for fall 2018 and .69
for spring 2019. These correlations were not as high as some reported in previous studies
(i.e., Cassady, 2001; Noftle & Robins, 2007), especially considering that participants
knew their actual fall 2018 GPA. Due to this and because a greater number of
observations were available from the Registrar data, only Registrar-provided GPA data
were used in the study.
Treatment of missing data. The data contained from 0 to 51% missing
information, depending on the particular variable (Table 4.2 shows which variables have
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missing data). Due to the smaller number of participants who took the second survey,
around half of participants were missing the Time Two predictor data. Missing data were
managed using full information maximum likelihood (FIML) in the Mplus path model
analyses, with parameter estimate standard errors computed using the observed
information matrix (Muthén & Muthén, 1998-2017).
Model assumptions. The structural models and data were examined to test for
assumptions made when using SEM with only observed variables, according to
recommendations by Kline (1991, 2012) . As suggested by Kline (2012) for proper
model specification, selection of variables as exogenous and endogenous was guided by
theory and previous research, and models demonstrated appropriate fit and identification
for these relationships. Checks of the data included those for independence, linearity,
homoskedasticity, and homogeneity of variance. Endogenous variables exhibited
univariate normality as well as multivariate normality of the joint distribution. All
variables were unstandardized, and continuous or dummy-coded if they were binary.
Examination of data for distributional and reliability assumptions included statistical tests
and visual inspection of graphical information. Based on the relative multivariate
normality of the endogenous residuals and the small sample size, a decision was made to
use standard errors as produced by the ML estimation rather than bootstrapping (Nevitt &
Hancock, 2001).
Design of the models. The study employed a path model design with all
observed (manifest) variables rather than a latent variable model. Items on scales were
averaged to represent constructs with single manifest variables. Other than measurement
models for the social support and academic success variables discussed above, no
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constructs were used as latent factors. The decision to keep all variables manifest was
partially due to the study’s small sample size. Structural equation models that use latent
variables which are also longitudinal in design, are often more difficult if not possible to
fit with small samples due to greater model complexity (Kline, 2016; Little, 2013). In the
current study all multi-item instrument scores had high enough reliability estimates to
lessen the concern about the measurement error inherent in observed versus latent
variable models.
The smaller sample size also helped guide the study’s research questions into two
parallel models rather than putting all the predictor variables into one large model.
Models with more parameters often require larger sample sizes to allow for reasonable
parameter estimation (Jackson, 2003). Separating the predictor variables into two models
allowed for greater exploration of relationships between each set of two variables (selfefficacy/resilience, and social support/stress) at the beginning and end of the school year,
as well as examining how the sets of variables related to school belonging and academic
success.
Analysis for each research question. Following are abbreviated versions of the
research questions along with explanation of how each question was analyzed.
1. Do group differences exist in feelings of college self-efficacy, academic
resilience, school belonging, social support, or perception of stress, and are
there interactions among group identities?
Question one intended to help describe potential group differences in the sample.
It was addressed first by testing for mean score differences between genders,
races/ethnicities, income levels, and parent education levels, through a series of
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independent samples t-tests and ANOVAs. The results of the mean score analyses
prompted additional group difference testing within the path models, focused on
differences between first- and continuing-generation participants, as described further
below.
2. Are there direct effects of Time One self-efficacy and resilience on school
belonging and academic success? Are there indirect effects of the predictors
on academic success through belonging?
Paths a through d addressed the first part of the question. Indirect effects for this
and other indirect effects questions, defined as products of the individual regression
coefficients, were estimated in Mplus using the default Delta method standard errors
(Muthén & Muthén, 1998-2017).

Figure 3.1. Conceptual Model A for Research Questions Two, Three, and Four
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3. Are school belonging and academic success at the end of the year predicted by
changes in self-efficacy and resilience? As well, are there indirect effects of
Time Two self-efficacy and resilience on academic success through Time
Two school belonging?
The first part of the question was answered with paths f-k. Paths through h or j
leading through path e measured the indirect effect of the Time Two predictors.
Additionally, the researcher measured the total effect and total indirect effect beginning
from each Time One predictor to the Time Two predictor, via school belonging, on
academic success. Care was taken when interpreting magnitude of effect sizes over time,
to consider both the stability of the predictor variables over time as well as individual
bivariate correlations and path relationships, as suggested for interpreting longitudinal
effect sizes (Adachi & Willoughby, 2014).
4. Is there an interaction effect of Time One self-efficacy and resilience, or an
interaction of Time Two self-efficacy and resilience, on the outcome variables
at Time Two?
Interaction variables were created with the products of the predictors at each time
points, as described in the section on variable preparation above. These new variables
were added to the dataset and used to answer research question four, shown in paths l and
m in the model from the interactions to school belonging. While not shown on the
models, paths from the interaction variables to academic success were also tested. The
interaction effects in both Models A and B were treated as exploratory, and so were not
considered as moderating effects in the mediation model as could be inferred from the
model diagrams (Fairchild & MacKinnon, 2009).
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Figure 3.2. Conceptual Model B for Research Questions Five, Six, and Seven
5. Are school belonging and academic success at the end of the year directly
predicted by Time One social support and academic stress, and are there
indirect effects of Time One social support and academic stress on academic
success through Time Two school belonging?
The first part of the question was addressed through paths a-d. Note that path
labels are repeated from Model A to Model B.
6. Do changes over time in social support and academic stress directly predict
belonging and academic success at the end of the year? Are there indirect
effects of Time Two social support and academic stress on academic success
through Time Two school belonging?
Paths f through k examined the direct effect of the Time Two predictors. The
indirect effects are shown in paths h or j leading through path e to academic success. As
in Model A, the researcher also analyzed the total and total indirect effects of each Time
One predictor to the Time Two predictors, via school belonging, on academic success.
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7. Are there interaction effects of Time One or Time Two social support and
academic stress on the outcome variables at Time Two?
This question used variables created from the product of social support and stress
at Time One (interaction variable for path l) and at Time Two (interaction variable for
path m) to test for the combined effects of the two predictors on school belonging. The
Times One and Two interactions to academic success paths (not shown in model) were
also tested.
Model building and testing: Identifying the correct models. Most model
creation processes were identical for the A and B models, so model building is described
one time, with differences discussed only when they occurred. Initial model construction
included only regression paths to test direct effects of predictor variables at Time One
and Time Two on school belonging and GPA (first part of research questions 2, 3, 5, and
6). After determining that models would converge, syntax for indirect effects was
included (second part of research questions 2, 3, 5, and 6), and interaction variables were
added (questions 4 and 7). Then the researcher brought in gender and race/ethnicity as
covariates based on differences shown in the sample demographics and previous studies
(Allan et al., 2014; Brougham et al., 2009; Tinajero et al., 2015; Walton & Cohen, 2011).
Covariate models, tested with both the entire sample and in multigroup analyses, showed
almost no significant paths based on either gender or race/ethnicity and few changes to
other model paths with their inclusion. Due to this and a desire for greater model
parsimony, the covariates were dropped from further analyses and are not discussed in
model comparisons below.
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Multigroup model comparison. Once a working model was established, the
researcher used it to contrast the single sample model with a multigroup model using
participants separated by parent education status (first-generation and continuinggeneration groups). The multigroup model fit the data well, so further model
comparisons were conducted to examine properties of the group differences prior to
selecting final models. Model comparisons were made by using a likelihood ratio test,
which follows a chi-square distribution (Akaike, 1974). Model comparisons use the idea
of the Fisher’s protected test, which allows for conducting multiple tests following an
overall significant omnibus test result, and which “protects” further tests from a Type I
error rate that is too large (J. Cohen, Cohen, West, & Aiken, 2003).
Table 3.3 details fit indices from the model comparison process. These began
with the working models (above) that included the entire sample and freely estimated all
parameters (model numbers A1 and B1 in Table 3.3). Table 3.3 numbers A/B2 show fit
indices for the two-group multigroup models (first-generation n = 90, continuinggeneration n = 122), which were identical to the single sample models aside from
dividing the sample into groups. The third models constrained all variances and residual
variances to be equal between the two groups, leaving other parameters to be freely
estimated (Table 3.3 numbers A/B3). For Model A, the variance constrained model
showed no significant differences from the unconstrained model. Moving forward with
model comparisons, Model A continued with all variances constrained.
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Table 3.3 Comparisons of Fit Indices for Models A and B Multigroup Models
χ2
(df)
p-value
A1. Basic model: whole sample 1.372
(4)
0.8490
A2. Basic multigroup model
4.991
(all free parameters)
(8)
0.7585
A3. Equality constraints on
17.015
variances
(16)
0.3846
A4. Equality constraints on
47.728
variances and regression weights (32)
0.0364
A4a. Equality constraints on
26.411
variances and some regression (23)
weights
0.2818
A5. Equality constraints on
36.270
variances, some regression
(31)
weights and all means
0.2363

CFI

χ2
(df)
p-value
B1. Basic model: whole sample 8.405
(4)
0.0778
B2. Basic multigroup model
11.978
(all free parameters)
(8)
0.1522
B3. Equality constraints on
33.227
variances
(16)
0.0069
B3a. Equality constraints on
22.909
variances (INB2 freed)
(15)
0.0861
B4. Equality constraints on
34.248
variances/residuals (INB2 free) (31)
and regression weights
0.3145
B5. Equality constraints on
45.201
variances (INB2 free), regression (39)
weights and means/intercepts
0.2288

Model A

ModelB

RMSEA
(90% CI)

1.000 0.000
0.020
(0.000,0.057)

-1975.384

# free Models
Result
para- compared
meters
40
--

1.000 0.031
0.041
(0.000,0.080)

-1939.690

80

--

0.994 0.024
0.071
(0.000,0.095)

-1945.702

72

A3-A2

Non-sig.

0.902 0.068
0.131
(0.018,0.106)

-1961.059

56

A4-A3

Sig.

0.979 0.037
0.088
(0.000,0.091)

-1950.400

65

A4a-A3

Non-sig.

0.967 0.040
0.104
(0.000,0.086)

-1955.330

57

A5-A4a

Non-sig.

CFI

H0 LL value # free Models
Result
para- compared
meters
-913.296
40
--

RMSEA
(90% CI)

SRMR

SRMR

0.976 0.072
0.053
(0.000,0.141)

H0 LL value

0.979 0.068
0.074
(0.000,0.143)

-882.069

80

--

0.908 0.101
0.125
(0.051,0.149)

-892.693

72

B3-B2

Sig.

0.958 0.071
0.090
(0.000,0.125)

-887.534

73

B3a-B2

Non-sig.

0.983 0.031
0.113
(0.000,0.081)

-893.204

57

B4-B3a

Non-sig.

0.967 0.039
0.125
(0.000,0.081)

-898.680

49

B5-B4

Non-sig.
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As seen in Table 3.3 model number B3, the variance constrained Model B was
significantly different from the unconstrained model. The researcher then constrained
each variance separately and compared it to the free model, which showed that freeing
the Time Two interaction variable allowed the model to have no significant differences
from the freely estimated model (number B3a in Table 3.3). Further investigation of the
Time Two interaction variable indicated a large variance difference between the first- and
continuing-generation groups, when compared with variance, skew, and kurtosis values
of other variables, including the predictors that made up this interaction variable. As
none of the other variables in either model had the same issues as this Time Two
interaction variable, the decision was made to free that particular variance and continue
with model comparisons.
The fourth step in model comparisons constrained all regression paths to be equal
between the groups (Table 3.3 numbers A/B 4). For Model A, this model was
significantly different from the variance-constrained model, indicating that the regression
paths varied between the first- and continuing-generation groups. This was not
unexpected, and each pair of regression coefficients and standard errors were examined
in individual constraint models to see which led to the overall significant result. Based
on these separate models, a model constraining only very similar regression paths led to a
model with no significant differences from the variance-constrained model (Table 3.3
number A4a). Model B had no difference between the single freed-variance model and
the model which constrained all regression paths (Table 3.3 number B4). All regression
weights were constrained to equality between the first-and continuing-generation groups
for the remainder of the analyses for Model B.
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To finish the model comparison process that explored potential types of
differences between first- and continuing-generation student groups, a last step added
equality constraints on means and intercepts in the models. Neither the A or B models
showed significant differences from the previous models (Table 3.3 number A/B5). The
final decision was to use models with freed means and intercepts, as it showed better
model fit and would allow for more comparison between groups. Final models are
indicated in bold in Table 3.3.
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CHAPTER IV: RESULTS
Introduction to the Results
The purpose of the current study was to examine longitudinal associations among
several social cognitive factors that predict academic success in first-year college
students. Two path models explored relationships between pairs of constructs, including
self-efficacy and resilience, and social support and stress, and how those factors lead to
feelings of belonging at school and predict end-of-year academic success. An important
component of the study was the consideration of potential differences between
racial/ethnicity groups, genders, income levels, and parents’ education levels in the
analyses. This chapter describes the results of analyses conducted to test the models
described in previous chapters. Results begin with an explanation of the sample
descriptives and preliminary analyses and continue with a discussion of the first research
question. Following that are sections to address the research questions corresponding to
each path model.
Sample Descriptives and Preliminary Analyses
Demographic information. The population consisted of first-year students at the
University of New Mexico. The sample at Time One (fall 2018) comprised 212 students,
after three observations were found to be duplicates and the duplicate data removed.
Demographics for the sample included information asked in the Time One survey (see
Appendix). More than 99% of students reported their ages as 18-20 years old (1 person
recorded their age as 25-39 years old). Almost the entire sample answered that they were
enrolled in 12 or more credit hours during the fall semester (2 participants reported taking
1-11 credit hours). All other demographic information is in Table 4.1.

81

Table 4.1 Demographic Information for First and Second Data Collection Time Points
Demographic Information for First Time Point
Total
First-generation Continuing-generation
N = 212
% total
n = 90 % group n = 122 % group

Variable
Gender:
Female
Male
Other†
Race/Ethnicity:
African American
Amer. Indian/Native Alaskan
Asian/Asian American
Latina/o
White (non-Latina/o)
Other††
Financial Responsibility:
Parents/family of origin
Self
Other†††
Financial Category:
Low income
Lower-middle income
Middle income
Upper-middle income
High income
Missing
Mother/Primary Guardian’s Highest
Education:
Some high school
High school diploma/GED
Alternative license/cert. program
Some college/assoc. degree
Bachelor’s degree
Graduate/professional degree
Missing
Father/Secondary Guardian’s Highest
Education:
Some high school
High school diploma/GED
Alternative license/cert. program
Some college/assoc. degree
Bachelor’s degree
Graduate/professional degree
Only one primary guardian
Missing

142
68
2

67.0
32.1
0.9

62
28
0

68.9
31.1
0

80
40
2

65.6
32.8
1.6

6
4
9
91
80
22

2.8
1.9
4.2
42.9
37.7
10.4

4
2
3
56
19
6

4.4
2.2
3.3
62.2
21.1
6.7

2
2
6
35
61
16

1.6
1.6
4.9
28.7
50.0
13.1

150
53
9

70.8
25.0
4.2

58
28
4

64.4
31.1
4.4

92
25
5

75.4
20.5
4.1

33
41
82
51
3
2

15.6
19.3
38.7
24.1
1.4
0.9

25
31
30
4
0

27.8
34.4
33.3
4.4
0

8
10
52
47
3

6.7
8.3
43.3
39.2
2.5

15
35
4
54
60
43
1

7.1
16.5
1.9
25.5
28.3
20.3
0.5

15
31
3
40
0
0

16.9
34.8
3.4
44.9
0
0

0
4
1
14
60
43

0
3.3
0.8
11.5
49.2
35.2

27
39
9
47
32
43
13
2

12.7
18.4
4.2
22.2
15.1
20.3
6.1
0.9

23
26
6
27
0
0
8

25.6
28.9
6.7
30.0
0
0
8.9

4
13
3
20
32
43
5

3.3
10.8
2.5
16.7
26.7
35.8
4.2
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Table 4.1 (cont.)
Demographic Information for Second Time Point
Total
First-generation Continuing-generation
n = 105 % total
n = 47 % group
n = 58 % group
Gender:
Female
76
72.4
33
70.2
43
74.1
Male
27
25.7
14
29.8
13
22.4
Other†
2
1.9
0
0
2
3.4
Race/Ethnicity:
African American
5
4.8
3
6.4
2
3.4
Amer. Indian/Native Alaskan
2
1.9
1
2.1
1
1.7
Asian/Asian American
6
5.7
2
4.3
4
6.9
Latina/o
43
41.0
27
57.4
16
27.6
White (non-Latina/o)
39
37.1
13
27.7
26
44.8
Other††
10
9.5
1
2.1
9
15.5
Financial Responsibility:
Parents/family of origin
74
70.5
33
70.2
41
70.7
Self
25
23.8
12
25.5
13
22.4
Other†††
6
5.7
2
4.3
4
6.9
Financial Category:
Low income
13
12.4
12
25.5
1
1.7
Lower-middle income
22
21.0
17
36.2
5
8.6
Middle income
41
39.0
16
34.0
25
43.1
Upper-middle income
25
23.8
2
4.3
23
39.7
High income
2
1.9
0
0
2
3.4
Missing
2
1.9
0
0
2
3.4
Mother/Primary Guardian’s Highest
Education:
Some high school
8
7.6
8
17.0
0
0
High school diploma/GED
17
16.2
15
31.9
2
3.4
Alternative license/cert. program
2
1.9
2
4.3
0
0
Some college/assoc. degree
28
26.7
22
46.8
6
10.3
Bachelor’s degree
31
29.5
0
0
31
53.4
Graduate/professional degree
19
18.1
0
0
19
32.8
Missing
0
0
0
0
0
0
Father/Secondary Guardian’s Highest
Education:
Some high school
13
12.4
10
21.3
3
5.2
High school diploma/GED
19
18.1
11
23.4
8
13.8
Alternative license/cert. program
4
3.8
3
6.4
1
1.7
Some college/assoc. degree
25
23.8
16
34.0
9
15.5
Bachelor’s degree
15
14.3
0
0
15
25.9
Graduate/professional degree
20
19.0
0
0
20
34.5
Only one primary guardian
9
8.6
7
14.9
2
3.4
Missing
0
0
0
0
0
0
Note. †Other gender category included non-binary.
††
Other race/ethnicity category included Middle Eastern, Hispanic, German, and multi-ethnic/racial.
†††
Other financial responsibility category included both family of origin and self as responses.
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For comparison purposes, demographic information is provided separately for
Times One and Two, and for the total sample as well as divided into groups according to
whether at least one parent graduated from college. For the Time One sample, 122
participants (57.5%) had at least parent who had graduated from college (the continuinggeneration group), and 90 participants (42.5%) did not have at least parent graduate from
college (the first-generation group).
Variable descriptives. Descriptive statistics for all study variables are included
as Table 4.2. Variable information is provided for the total sample as well as divided into
the first-generation and continuing-generation groups. Noteworthy with regard to model
assumptions as discussed in Chapter 3, skew and kurtosis values for most variables were
acceptable, although fall and spring GPA values were somewhat high for the separate
first-generation and continuing-generation groups (see Table 4.2).
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Academic Self-Efficacy:
Fall 2018
Spring 2019 (47/58)
Academic Resilience:
Fall 2018
Spring 2019 (47/58)
Social Support:
Fall 2018
Spring 2019(47/58)
Academic Support:
Fall 2018
Spring 2019 (47/58)
Academic Stress:
Fall 2018
Spring 2019 (47/58)
School Belonging:
Fall 2018
Spring 2019 (47/58)
Academic Success:
Fall 2018 GPA (59/71/130)
Spring 2019 GPA (54/64/118)
Fall 2019 Enrollment:
Enrolled number (%)
Withdrawn number (%)
No information number (%)
1.80/6.70
1.00/7.00
0.00/4.26
0.00/4.26

(69.3%)
(3.3%)
(27.4%)

5.00 (0.84)
4.95 (1.04)

85
3.25 (0.92)
3.12 (0.94)

147
7
58

58
2
30

-1.61/2.49 3.20 (0.85)
-1.55/2.41 3.02 (0.99)

-.51/.69 4.78 (0.89)
-.60/.52 4.90 (1.01)

.23/-.06 2.97 (0.58)
.29/-.08 2.92 (0.72)

(64.4%)
(2.2%)
(33.3%)

0.00/4.21
0.00/4.26

1.80/6.40
3.00/7.00

1.80/4.60
1.70/4.60

1.94/4.89
2.33/4.89

-.56/1.59 3.71 (0.52)
-.20/.22 3.73 (0.52)

1.67/5.00
2.33/5.00

3.80 (0.52)
3.81 (0.54)
1.30/4.60
1.20/4.60

0.00/6.63
0.33/7.00

-.51/-.19 3.69 (1.38)
-.22/-.55 3.87 (1.51)

0.00/6.67
0.33/7.00

4.08 (1.38)
4.09 (1.45)

2.86 (0.66)
2.88 (0.72)

-.25/-.63
-.35/-.58

1.00/6.50
1.75/7.00

-.44/-.34 4.44 (1.29)
-.36/-.37 4.65 (1.27)

1.00/7.00
1.00/7.00

4.44 (1.35)
4.52 (1.36)

-1.37/1.57
-1.37/1.41

-.73/.92
-.27/.52

.29/-.43
.42/-.54

-.54/.80
-.17/.20

-.51/-.25
-.12/-.54

-.61/.03
-.19/.07

First-generation (n = 90/47)
M (SD)
Min/Max Skew/Kurtosis

-.61/.37 6.87 (1.46) 2.67/9.60
-.23/.13 7.09 (1.41) 3.27/10.00

Total (N = 212/105)
Min/Max Skew/Kurtosis

7.13 (1.31) 2.67/9.87
7.22 (1.28) 3.27/10.00

M (SD)

89
5
28

3.29 (0.97)
3.21/ (0.89)

5.15 (0.77)
4.99 (1.08)

2.78 (0.71)
2.86 (0.73)

3.88 (0.51)
3.88 (0.55)

4.67 (1.31)
4.26 (1.39)

4.44 (1.40)
4.41 (1.44)

(73.0%)
(4.1%)
(23.0%)

0.00/4.26
0.00/4.20

3.10/6.70
1.00/7.00

1.30/4.60
1.20/4.60

1.67/5.00
2.39/5.00

0.67/6.67
1.33/7.00

1.00/7.00
1.00/7.00

7.32 (1.16) 3.67/9.87
7.33 (1.18) 4.47/10.00

-1.81/3.19
-1.76/3.99

-.14/-.31
-.85/1.36

.32/.04
.20/.31

-.59/2.51
-.29/.42

-.51/-.24
-.27/-.51

-.55/-.18
-.43/-.39

-.38/.22
-.16/.08

Continuing-generation (n = 122/58)
M (SD)
Min/Max Skew/Kurtosis

Table 4.2 Descriptive Information for Study Variables

Pearson’s bivariate correlations were run for all continuous variables at the two
time points. A two-section table shows correlations for the total sample and for the
sample split into the first-generation and continuing-generation groups (see Table 4.3).
With the total sample, most predictor variables at both time points related significantly to
each other, with effect sizes ranging between .07 and .70. Correlations with largest effect
sizes were between academic and general social support, or between the same variable
measured at two time points, as would be expected. Looking at specific variables, school
belonging at Time Two related significantly to all predictor variables at both time points,
but spring GPA showed statistical significance only with school belonging and fall GPA
.The first- and continuing-generation groups demonstrated some differences in
correlations among variables from the whole sample correlations. These included
significant relationships between Time One self-efficacy and almost all predictor
variables at both time points for only the first-generation group. The continuinggeneration group had only significant Time One self-efficacy correlations with other
Time One predictors and Time Two self-efficacy. The first-generation group had more
significant relationships overall, including the correlations between school belonging and
Time One self-efficacy, resilience, and academic support, as well as spring GPA and
Time Two self-efficacy, academic stress, and school belonging.
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1
—
.32**
.43**
.42**
-.41**
.47**
.14
.25*
.20*
-.19
.30**
-.04

3

—
.65**
-.38**
.22*
.13
.58**
.38**
-.12
.38**
-.06

2
—
.19**
.19**
-.64**
.19*
.60**
.05
.09
-.37**
.26**
-.06
—
-.29**
.25*
.07
.40**
.47**
-.10
.30**
-.07

4

—
-.43**
-.58**
-.29**
-.29**
.65**
-.53**
-.17

5

—
.46**
.36**
.40**
-.52**
.47**
.19

6

—
.23*
.31**
-.56**
.43**
-.05

7

—
.70**
-.23*
.57**
.12

8

—
-.39**
.61**
.15

9

—
-.52**
-.34**

10

Variable
1
2
3
4
5
6
7
8
9
10
1. College self-efficacy T1
—
.42** .41** .39** -.48** .47** .24
.32*
0.23
-.29*
2. Academic resilience T1
.25** —
.27** .28** -.58** .13
.48** .10
.18
-.13
3. Social support T1
.40** .14
—
.73** -.44** .18
.15
.60** .40** -.12
4. Academic support T1
.41** .13
.57** —
-.35** .24
.20
.48** .64** -.17
**
**
**
**
**
**
5. Academic stress T1
-.34
-.68
-.31
-.24
—
-.46
-.54
-.31*
-.31*
.54**
**
*
**
**
6. College self-efficacy T2
.47
.28
.23
.24
-.41
—
.55
.26
.25
-.50**
**
**
**
**
7. Academic resilience T2
.09
.66
.14
.01
-.62
.42
—
.26
.42
-.40**
**
**
*
**
**
8. Social support T2
.16
.05
.55
.34
-.27
.45
.23
—
.65
-.06
9. Academic support T2
.16
.07
.34** .36** -.28*
.52** .26*
.73** —
-.33*
**
**
**
**
**
**
10. Academic stress T2
-.10
-.54
-.11
-.05
.73
-.54
-.69
-.37
-.43
—
11. School belonging T2
.13
.24
.43** .26
-.54** .55** .44** .60** .64** -.51**
12. Spring 2019 GPA
-.10
-.17
-.13
-.12
-.12
-.08
-.26
.00
.13
-.10
Note. First-generation group correlations are above diagonal break, and continuing-generation group are below.
Total T1 N = 212; T2 n = 105. Multigroup ns range from 47-130 depending on group and time period.
* p < .05. ** p < .01. *** p < .001.

Variable
1. College self-efficacy T1
2. Academic resilience T1
3. Social support T1
4. Academic support T1
5. Academic stress T1
6. College self-efficacy T2
7. Academic resilience T2
8. Social support T2
9. Academic support T2
10. Academic stress T2
11. School belonging T2
12. Spring 2019 GPA
11
.51**
.33*
.30*
.38**
-.51**
.39**
.42**
.54**
.56**
-.52**
—
-.06

—
.20

11

12
.01
.10
-.06
-.05
-.21
.34*
.14
.10
.12
-.52**
.36*
—

—

12

Table 4.3 Bivariate Correlations among Study Variables for the Sample in Total and
Divided into First- and Continuing-Generation Groups
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Research Question One: Mean Score Comparisons in Gender, Ethnicity/Race,
Financial Category, and Parents’ Education
Answers to the demographic survey items and variable descriptives, along with
previously discussed research, led to interest in exploring potential differences in mean
scores between groups, including gender, race/ethnicity, financial category, and parents’
education level. When divided into male and female gender groups, males reported
significantly higher academic resilience at both times one and two, t(208) = -3.554 p =
.000 and t(101) = -2.103 p = .038, respectively, with females indicating significantly
higher stress at Time One, t(208) = 2.823 p = .005. Breakdown of the sample by
race/ethnicity showed no significant group differences in any variable. An omnibus
ANOVA showed differences among self-reported financial categories in academic
support, but the Levene’s test indicated significant differences in at least one group
variance, so the Welch’s test result is reported here: F(3, 91.012) = 5.411 p = .002. The
Games-Howell post-hoc test for unequal variances found that the low income level
reported significantly less support when compared with both the middle and the highermiddle income levels (p = .003 and .037, respectively). Means and standard deviations
for the statistically significant results discussed here are included in Table 4.4.
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Table 4.4 Statistically Significant Group Differences by Gender and Income Level
Gender
Variable
T1 resilience
T1 stress
T2 resilience

Female
M (SD)
4.22a (1.29)
2.94b (0.64)
4.35c (1.32)

Male
M (SD)
4.91a (1.36)
2.67b (0.67)
4.98c (1.43)

Income level
Low
Lower-mid
Middle
Upper-mid
Variable
M (SD)
M (SD)
M (SD)
M (SD)
T1 support
3.48de (.65)
3.74 (.41)
3.94d (.46)
3.84e (.51)
Note. Means in the same row sharing subscripts are significantly different
from each other.

Analyses demonstrated several significant between first- and continuinggeneration students. Means and standard deviations for these groups are included in
Table 4.2. Differences included Time One self-efficacy, t(165.217) = -2.396 p = .018
(using Welch’s t-test for unequal variances), T1 academic support, t(210) = -2.339 p =
.020, and T1 stress t(210) = 2.165 p = .032. The continuing-generation group scores
were higher for self-efficacy and social support, and lower for stress. These findings
helped lead to the decision to test the path models using a multigroup format, as the
researcher wanted to explore further if differences between these groups near the
beginning of school would predict diverging trajectories for the end of the year.
Model A: Self-Efficacy and Resilience Relating to Academic Success
Model A explored connections between two predictors, college self-efficacy and
academic resilience, in fall and spring semesters, in association with end-of-year school
belonging and academic success. The fit indices for the final model were as follows: χ2 =
26.411, p-value .2818; RMSEA = .037, 90% CI [0.000,0.091]; CFI = .979; SRMR =
.088. Results are shown in Table 4.5 and Figure 4.1. Figure 4.1 includes standardized
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regression weights and standard errors for each path, and R-squared values for each
endogenous variable that indicate percentages of variance explained by the model. Table
4.5 includes unstandardized regression weights for Model A, including values for the
direct and indirect paths.
The following paragraphs detail results from Model A by each associated research
question. Due to the multigroup model, these questions are answered both by
considering if parameters are different from zero (statistical significance) and different
between groups in which participants did or did not have at least one parent who
graduated from college.

Figure 4.1 Standardized coefficients for Model A. Single and side-by-side values
indicates a path equality constrained between groups; values one on top of another were
freely estimated, with top numbers for first-generation students, and bottom numbers for
continuing-generation students.
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Table 4.5 Results of Path Analysis Demonstrating Direct and Indirect Effects of SelfEfficacy and Resilience on School Belonging and Academic Success
First-generation group
pB (SE)
95% CIs
β
value

Continuing-generation group
pB (SE)
95% CIs
β
value

.49 (.07) [.35,.63]

.000 .49

.49 (.07) [.35,.63]

.000 .49

.58 (.07) [.45,.71]

.000 .58

.58 (.07) [.45,.71]

.000 .58

T1 INT → T2 INT

.29 (.16) [-.13,.61] .078 .28

.31 (.11) [.09,.53]

.006 .30

Predicting belonging:
T1 college self-efficacy

.35 (.13) [.09,.61]

.007 .42

-.08 (.12) [-.31,.16]

.521 -.09

-.01 (.13) [-.26,.24] .917 -.02

.38 (.14) [.10,.66]

.009 .43

-.09 (.09) [-.27,.09] .320 -.11

-.09 (.09) [-.27,.09]

.320 -.11

Regression Path
Direct effects:
T1 SE → T2 SE†
T1 AR → T2 AR

†

T2 college self-efficacy
†

T1 academic resilience

†

T2 academic resilience

.012 .32

.26 (.10) [.06,.47]

.012 .31

T1 interaction (self-eff. X resilience)

†

.02 (.05) [-.07,.10] .736 .03

.02 (.05) [-.07,.10]

.736 .03

T2 interaction (self-eff. X resilience)

†

-.03 (.05) [-.12,.07] .609 -.05

-.03 (.05) [.12,.07]

.609 -.05

-.46 (.14) [-.73,-.19] .001 -.60

.00 (.13) [-.25,.26]

.975 .01

Predicting GPA:
T1 college self-efficacy

.26 (.10) [.06,.47]

T2 college self-efficacy

.42 (.16) [.10,.73]

.011 .54

-.11 (.21) [-.53,.31]

.600 -.16

T1 academic resilience

.28 (.13) [.02,.54]

.036 .38

.09 (.13) [-.16,.34]

.477 .14

T2 academic resilience
T1 interaction (self-eff. X resilience)
T2 interaction (self-eff. X resilience)
Belonging

†

-.31 (.16) [-.63,.02] .064 -.41
.13 (.06) [.00,.25]

-.41 (.17) [-.74,-.08] .015 -.61

.049 .26

-.06 (.06) [-.18,.07]

.361 -.13

-.13 (.08) [-.29,.03] .118 -.28

.05 (.09) [-.13,.24]

.564 .13

.42 (.11) [.21,.63]

.000 .46

.42 (.11) [.21,.63]

.000 .53

.34 (.11) [.13,.56]

.002 .41

.11 (.11) [-.10,.32]

.314 .12

-.01 (.06) [-.13,.12] .917 -.01

.18 (.08) [.04,.33]

.015 .21

Total effect of T1 AR → BE

.06 (.07) [-.08,.20] .411 .07

.06 (.07) [-.08,.20]

.411 .07

T1 AR → T2 AR → BE

.15 (.06) [.03,.27]

.016 .19

.15 (.06) [.03,.27]

.016 .18

-.11 (.10) [-.31,.09] .270 -.15

-.01 (.10) [-.20,.19]

.954 -.01

Indirect and total effects:
Total effect of T1 SE → BE
T1 SE → T2 SE → BE

Total effect of T1 SE → GPA
Total indirect effect of T1 SE → GPA

.35 (.10) [.15,.54]

.000 .45

-.01 (.11) [-.22,.21]

.929 -.01

T1 SE → T2 SE → GPA

.20 (.09) [.04,.37]

.017 .26

-.06 (.10) [-.26,.15]

.599 -.08

T1 SE → BE → GPA

.15 (.07) [.02,.28]

.026 .19

-.03 (.05) [-.13,.07]

.524 -.05

-.00 (.03) [-.05,.05] .918 -.00

.08 (.04) [.01,.15]

.035 .11

.13 (.10) [-.08,.33] .219 .17

-.12 (.08) [-.28,.03]

.124 -.18

T1 SE → T2 SE → BE → GPA
Total effect of T1 AR → GPA
Total indirect effect of T1 AR → GPA

-.15 (.10) [-.35,.04] .127 -.21

-.21 (.11) [-.42,-.01] .043 -.32

T1 AR → T2 AR → GPA

-.18 (.10) [-.37,.01] .067 -.24

-.24 (.10) [-.44,-.04] .020 -.35

T1 AR → BE → GPA

-.04 (.04) [-.12,.04] .336 -.05

-.04 (.04) [-.12,.04]

.336 -.06

T1 AR → T2 AR → BE → GPA
.06 (.03) [.00,.12] .042 .09
.06 (.03) [.00,.12] .042 .09
Unstandardized regression paths were constrained to equality. T1 = Time One; T2 = Time Two; SE = college
self-efficacy; AR = academic resilience; INT = interaction; BE = school belonging
†

91

Research question two: Relationships between Time One college self-efficacy
and academic resilience, school belonging, and academic success. The first Model Arelated research question asked how the Time One predictors related to school belonging
and academic success at the end of the school year. The researcher found a large direct
effect of Time One self-efficacy on both belonging and GPA for first-generation
participants, as shown in Table 4.5. Somewhat surprising, while the effect of Time One
self-efficacy on belonging was positive, it was negative on GPA. The relationship with
belonging mirrors the correlation between T1 self-efficacy and belonging (r = .51), but
not that of T1 self-efficacy to GPA, which was minimal. Academic resilience at Time
One showed a modest positive effect on GPA for first-generation students. For
continuing-generation participants, self-efficacy and resilience at Time One did not have
a significant effect on either belonging or GPA.
Research question three: Relationships between Time Two college selfefficacy and academic resilience, school belonging, and academic success. Research
question three considered how changes in self-efficacy and resilience in the second
semester predicted belonging and GPA. The model indicated that both self-efficacy and
resilience demonstrated only modest stability from T1 to T2, with self-efficacy having a
standardized beta weight of only .49 (see Figure 4.1). Second semester relationships
appeared more complicated than those of the first semester, as can be seen in Table 4.5.
For first-generation students, the change in self-efficacy over time had a positive effect
on GPA but not belonging; this finding is counter to what could have been expected
based on bivariate correlations and Time One relationships, as mean self-efficacy scores
increased over the year among first-generation students. Continuing-generation students
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showed a positive effect of Time Two self-efficacy on belonging, but not GPA, which
corresponds to the Time Two bivariate correlations; mean self-efficacy scores among
these students were almost static from first to second semester.
The change over time in resilience had a positive effect on belonging for all
participants (see Figure 4.1). The relationship between T2 resilience and GPA was not as
clear, as the change in resilience had a negative effect on GPA for continuing-generation
students; this may not be surprising, as their mean resilience scores went down slightly
from Time One to Time Two. For first-generation students, T2 resilience had a smaller
negative effect on GPA, which is harder to interpret as T2 resilience mean scores were
higher than T1 in this group.
Testing of total and indirect effects. One strength of the path model approach is
the ability to test many effects at one time, including indirect relationships involving
multiple variables, and the total effect of direct and indirect effects together, which can
help more fully explain relationships over time (Little, 2013). Model A tested the total
effects of four paths: from Time One self-efficacy to school belonging, Time One selfefficacy to GPA, and paths from Time One resilience to both belonging and GPA, as
shown in Figure 4.1. For each of these, the researcher tested direct paths through Time
One and Time Two predictors, whose results were discussed above, and indirect paths, to
arrive at the path’s total effect. For first-generation students, the model showed an
indirect effect of fall semester self-efficacy on GPA (β = .45), when summing together all
potential indirect paths. There was not a total effect of both direct and indirect effects of
T1 self-efficacy on GPA for first-generation students, which may be due to the
combination of the negative direct effect with the positive indirect effects. The model
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indicated a modest negative indirect effect of Time One resilience on GPA in the
continuing-generation group (β = -.32), which is a fully indirect effect, as the direct path
from T1 resilience to GPA was not significant. The negative indirect effect of T1
resilience on GPA may reflect the lack of increase in resilience from fall to spring
semesters among continuing-generation students.
Research question four: Interactions between college self-efficacy and
academic resilience relating to academic success. This question asked if self-efficacy
and resilience acted together to predict belonging and academic success at the end of the
year. Contrary to expectations, there were no meaningful interaction effects of selfefficacy and resilience at either Time One or Time Two on belonging or GPA. There
was a small but statistically significant interaction effect at Time One on GPA among
first-generation students (β = .26; see Table 4.5).
In summary, Model A found that changes in self-efficacy from fall to spring
semester had effects on both school belonging and GPA, but not consistently across paths
for either first-generation or continuing-generation students. Overall, self-efficacy
demonstrated a larger effect for first-generation students. Academic resilience did not
have consistent effects on GPA from fall to spring in first-generation or continuinggeneration students, but T2 resilience demonstrated a positive effect on belonging for all
students.
Model B: Relationships between Academic Support and Stress, Belonging, and
Academic Success
Model B continued the exploration of social cognitive predictors of academic
success of first-year college students through associations between academically oriented
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support and academic stress measured in the fall and spring semesters and end-of-year
school belonging and academic success. Fit indices for the final model were as follows:
χ2 = 25.278, p-value .3908; RMSEA = .022, 90% CI [0.000,0.083]; CFI = .993; SRMR =
.097. All results are shown in Table 4.6 and Figure 4.2. As with Model A, the Model B
diagram in Figure 4.2 includes standardized coefficients and R-squared values indicating
model-explained variance for each endogenous variable. As discussed in the method
section above, Model B regression paths were equality constrained for first-generation
and continuing-generation students, so comparisons will not be made between groups for
Model B results. Standardized coefficients included in text are not the same for each
group even though regression paths were constrained, as standardized coefficients
include group-varying information.

Figure 4.2 Standardized coefficients for Model B. Single and side-by-side values
indicates a path equality constrained between groups (all paths).
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Table 4.6 Results of Path Analysis Demonstrating Direct and Indirect Effects of
Academic Support and Academic Stress on School Belonging and Academic Success
First-generation group
pB (SE)
95% CIs
β
value

Continuing-generation group
pB (SE)
95% CIs
β
value

.50 (.09) [.33,.68]

.000 .47

.50 (.09) [.33,.68]

.000 .47

.73 (.08) [.58,.89]

.000 .65

.73 (.08) [.58,.89]

.000 .65

.12 (.14) [-.15,.39] .395 .13

.12 (.14) [-.15,.39]

.395 .09

T1 academic support†

.07 (.20) [-.32,.46] .726 .03

.07 (.20) [-.32,.46]

.726 .03

†

.93 (.19) [.57,1.29] .000 .48

.93 (.19) [.57,1.29]

.000 .46

Regression Path
Direct effects:
T1 AS → T2 AS†
†

T1 ST → T2 ST

†

T1 INT → T2 INT

Predicting Belonging:
T2 academic support
T1 academic stress

†

T2 academic stress

†

-.45 (.17) [-.77,-.12] .008 -.27

-.45 (.17) [-.77,-.12] .008 -.26

-.21 (.15) [-.51,.09] .176 -.14

-.21 (.15) [-.51,.09]

.176 -.14

-.10 (.26) [-.62,.42] .710 -.03

-.10 (.26) [-.62,.42]

.710 -.03

.007 .15

.50 (.18) [.14,.85]

.007 .22

T1 academic support†

-.40 (.26) [-.90,.11] .122 -.22

-.40 (.26) [-.90,.11]

.122 -.21

T2 academic support†

.10 (.31) [-.52,.71] .754 .06

.10 (.31) [-.52,.71]

.754 .06

.30 (.21) [-.10,.71] .142 .21

.30 (.21) [-.10,.71]

.142 .20

T1 interaction (support X stress)

†

T2 interaction (support X stress)

†

.50 (.18) [.14,.85]

Predicting GPA:

T1 academic stress

†

T2 academic stress

†

-.67 (.20) [-1.07,-.27] .001 -.52

-.67 (.20) [-1.07,-.27] .001 -.51

T1 interaction (support X stress)

†

-.17 (.31) [-.78,.44] .582 -.07

-.17 (.31) [-.78,.44]

T2 interaction (support X stress)

†

-.64 (.28) [-1.19,-.08] .024 -.22

-.64 (.28) [-1.19,-.08] .024 -.33

Belonging

†

.582 -.06

.13 (.14) [-.15,.40] .363 .15

.13 (.14) [-.15,.40]

.363 .15

.54 (.19) [.17,.91]

.005 .26

.54 (.19) [.17,.91]

.005 .25

.47 (.13) [.22,.71]

.000 .22

.47 (.13) [.22,.71]

.000 .22

Indirect and total effects:
Total effect of T1 AS → BE
Indirect effect T1 AS → T2 AS → BE
Total effect of T1 ST → BE

-.60 (.13) [-.85,-.34] .000 -.36

-.60 (.13) [-.85,-.34] .000 -.35

-.15 (.11) [-.37,.07] .181 -.09

-.15 (.11) [-.37,.07]

.181 -.09

-.28 (.19) [-.65,.09] .139 -.15

-.28 (.19) [-.65,.09]

.139 -.15

.12 (.16) [-.19,.43] .452 .07

.12 (.16) [-.19,.43]

.452 .06

T1 AS → T2 AS → GPA

.05 (.16) [-.26,.36] .754 .03

.05 (.16) [-.26,.36]

.754 .03

T1 AS → BE → GPA

.01 (.03) [-.04,.06] .741 .01

.01 (.03) [-.04,.06]

.741 .01

T1 AS → T2 AS → BE → GPA

.06 (.07) [-.07,.19] .378 .03

.06 (.07) [-.07,.19]

.378 .03

Total effect of T1 ST → GPA

-.26 (.15) [-.56,.04] .088 -.18

-.26 (.15) [-.56,.04]

.088 -.18

Total indirect effect of T1 ST → GPA

-.57 (.16) [-.88,-.25] .001 -.39

-.57 (.16) [-.88,-.25] .001 -.38

T1 ST → T2 ST → GPA

-.49 (.16) [-.80,-.18] .002 -.34

-.49 (.16) [-.80,-.18] .002 -.33

T1 ST → BE → GPA

-.06 (.07) [-.18,.07] .384 -.04

-.06 (.07) [-.18,.07]

Indirect effect T1 ST → T2 ST → BE
Total effect of T1 AS → GPA
Total indirect effect of T1 AS → GPA

.384 -.04

T1 ST → T2 ST → BE → GPA
-.02 (.03) [-.07,.03] .472 -.01
-.02 (.03) [-.07,.03] .472 -.01
Unstandardized regression paths were constrained to equality-.01. T1 = Time One; T2 = Time Two; SE =
college self-efficacy; AR = academic resilience; INT = interaction; BE = school belonging
†
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Research question five: Relationships between Time One academic support
and stress, school belonging, and academic success. The first question for Model B
examined Time One academic support and academic stress as they related to belonging
and GPA at the end of the year. Stress in the fall semester had a negative effect on
students’ feelings of school belonging in the spring semester (β = -.26/.27 for firstgeneration and continuing-generation students, respectively), but only an insignificant
positive effect on GPA. Academic support at Time One had no significant effect on
either school belonging or GPA (see Table 4.6 for all results).
Research question six: Time Two academic support and stress relationships
with school belonging and academic success. The second Model B question explored
how changes from fall to spring semester in academic support and stress related to school
belonging and GPA. Academic support showed less stability from fall to spring (β = .47)
than academic stress (β = .65), although neither coefficient indicated great stability over
time. Time Two support had a moderate effect on school belonging, unlike support at
Time One. This difference can also be observed in the much stronger bivariate
correlational relationship of T2 than T1 support with belonging, although mean scores for
support were similar at both time points. A comparable pattern in correlations and mean
scores existed for the T2 academic stress–GPA path (see Figure 4.2), with correlations
supporting the regression effects yet few changes in mean scores from fall to spring.
Academic stress at Time Two had a negative effect on GPA (β = -.52/-.51 for firstgeneration and continuing-generation students, respectively), when controlling for the
effect of T1 stress.
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Testing of total and indirect effects. Model B analyzed total and indirect effects
of academic support and academic stress at Time One on both school belonging and
GPA. As shown in Table 4.6, academic support at the beginning of the year had a
moderate total effect on participants feelings of school belonging at the end of the year (β
= .26/.25, for first-generation and continuing-generation students, respectively), which
was almost entirely due to the indirect effect through T2 support (β = .22). Examining
the stress to belonging pathway, while the total effect from T1 stress to belonging was
also meaningful and somewhat larger (β = -.36/-.35, for first-generation and continuinggeneration students, respectively), it was due mostly to the direct negative effect of firstsemester stress rather than indirectly through T2 stress. Finally, T1 stress had a moderate
indirect effect on GPA (β = -.39/-.38, for first-generation and continuing-generation
students, respectively), which came mostly from the T1–T2 stress to GPA path, as the
indirect paths through belonging contributed almost nothing to the overall indirect or total
effects. The lack of total effect in the fall stress to spring GPA pathway was somewhat
unexpected, given the moderate effects of stress on both belonging and GPA, but it may
reflect the marginal effect of the direct path from belonging to GPA. All results are
included in Table 4.6.
Research question seven: Interactions between academic support and stress
in relation to school belonging and academic success. The last research question for
Model B asked how academic support and stress together at Time One, and support and
stress together at Time Two, predicted school belonging and GPA at the second time
point. The interaction of Time Two support and stress did show a small to moderate
effect on both school belonging (β = .15/.22, for first-generation and continuing-
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generation students, respectively) and GPA (β = -.22/-.33, for first-generation and
continuing-generation students, respectively). This finding may need further exploration,
as the T2 support X stress variable was the single freed variance in the model (see
discussion above in data analysis section) and is evident in the larger differences between
groups in the standardized coefficients. Interaction plots are included in Figure 4.3. The
first plot demonstrates that for students who have high stress, perceiving greater support
predicts more belonging. The second plot shows that students who feel high stress with
greater perceived support are predicted to have higher GPAs.
In summary, analysis of Model B, which included regression weights common to
all students, indicated a much greater effect of academic support on belonging than on
GPA. Academic stress demonstrated a negative effect on both belonging and GPA.

Figure 4.3 Interactions between Time Two Support and Stress on Predicted Values of
Belonging and GPA
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CHAPTER V: DISCUSSION
Overview of the Study
The purpose of the current study was to examine longitudinal associations among
several social cognitive factors that predict academic success in first-year college
students. Two path models explored relationships between pairs of constructs, including
self-efficacy and resilience, and social support and stress, and how those factors predict
feelings of belonging at school and end-of-year academic success. An important
component of the study was the consideration of potential differences between
racial/ethnicity groups, genders, income levels, and parents’ education levels in the
analyses. Participants were 212 first-year college students surveyed in the fall and spring
semesters about their college-related self-efficacy, academic resilience, academic support
from family, school friends, and instructors, academic stress, and feelings of belonging at
school. Academic success at the end of the first year was measured by cumulative spring
GPA obtained from the Registrar’s Office. The following discussion highlights three key
areas of findings and connects them to existing literature, then considers implications for
the field, and finally discusses limitations as well as areas for further research.
Review of Key Findings
One important aspect of the study was exploring changes in the predictor
variables over time. Participants were surveyed relatively early in their first semester of
college and again toward the end of the spring semester. Although all of the variables
had statistically significant associations from fall to spring, as would be expected in
repeated measures, none of the correlations were very high, indicating some instability in
these factors over the course of the first year of college. These findings are reasonably
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consistent with previous research examining self-efficacy, support, and stress measured
in college students using similar time spans (Lent, Taveira, Sheu, & Singley, 2009;
Ramos-Sánchez & Nichols, 2007; Talsma et al., 2018). Folkman and Lazarus (1985)
discussed processes of change that surround unfamiliar and anxiety-provoking events,
and how stress levels and their consequences may expect to vary at these different times.
This provides a useful framework for understanding how some students could show
either increases or decreases in factors such as stress or resilience from the beginning to
the end of the year, as the complex dynamics surrounding these factors change given
variations in comfort with school and expectation for performance.
Differences existing between first- and continuing-generation students are among
the most interesting to note in the fall-to-spring comparisons. First-generation
participants reported lower support in the fall semester, as well as lower self-efficacy and
higher stress, compared with continuing-generation participants. Differences in selfefficacy were not as large between groups in the spring semester, as self-efficacy had no
meaningful change from fall to spring for continuing-generation students but rose for
first-generation students. This differs somewhat from another study that also measured
self-efficacy of first-year students in both fall and spring semesters, which found no great
change in self-efficacy over time for either group; that study also found, similar to this
one, significantly higher self-efficacy among continuing-generation students (RamosSánchez & Nichols, 2007). In the current study, first-generation students had a much
higher correlation in fall–spring support than did the continuing-generation group,
indicating greater stability in perception of support among first-generation students. The
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academic stress variable indicated the opposite pattern, with higher stability fall–spring
among continuing-generation students.
Looking at how the predictors related to spring semester outcomes, fall selfefficacy had a large effect on spring-measured belonging for only first-generation
students. The predictive effect on belonging disappeared when examining the change in
self-efficacy over time, which may be related to the lack of stability in fall–spring selfefficacy. Continuing-generation students demonstrated less effect of self-efficacy at
either time point, with a meaningful effect only from spring self-efficacy on school
belonging. These findings differ somewhat from previous research that observed few
differences between first- and continuing-generation students in how college self-efficacy
related to adjustment to and persistence at school (Garza et al., 2014; Ramos-Sánchez &
Nichols, 2007). Similar to this study, other work has also found first-generation students
to have lower scores in both self-efficacy and belonging (Gopalan & Brady, 2019; Pratt
et al., 2017; Vuong et al., 2010).
Results demonstrated significant effects of fall and spring self-efficacy on
academic success, especially for first-generation students. For first-generation students,
the influence of fall self-efficacy on end-of-year GPA was negative, but when taking into
account the change in self-efficacy over time, the total effect with the addition of spring
semester self-efficacy was positive. Similar to belonging, the changes in the effect of
self-efficacy may relate to the lack of stability in self-efficacy across semesters. The
swing in the direction of self-efficacy effects, especially in first-year students, may be
associated with changes in comfort levels at school. It may relate also to finding their
confidence differing from the reality of their situations, especially among students who
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may be less familiar with the college environment. These findings correspond to
previous work demonstrating variations in self-efficacy’s influence on academic
outcomes based on timing of the self-efficacy measurement, for first-year college
students (Gore, 2016; Kahn & Nauta, 2001).
The study found differing effects of resilience on academic success for first- and
continuing generation students that could connect to the fall–spring stability issue in the
resilience predictor. First-generation students demonstrated a positive effect from fallmeasured resilience but no effect from resilience in the spring. For continuing-generation
students, academic resilience demonstrated a negative effect on GPA, with some
similarity in previous research that found differences between groups (gender in that
study) in how resilience predicts GPA (Allan et al., 2014). Other work has also shown
complex associations between resilience and academic success, suggesting a need for
further exploration of these relationships (Johnson et al., 2015; Kotzé & Niemann, 2013).
Another important way to understand findings from this study is by comparing
which predictors related most strongly to school belonging as an outcome, and which to
academic success. First examining the bivariate correlations among study variables,
Table 4.3 shows that most of the predictor variables had much higher correlations with
belonging than GPA. As well, many differences existed between the first- and
continuing-generation students, with continuing-generation students demonstrating only
very small (and all statistically insignificant) effect sizes in associations between
predictors and GPA. Correlation effects between some predictors and GPA were much
higher in the first-generation group, notably for spring semester self-efficacy and stress.
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Comparison of predictive effects on school belonging and academic success show
that some differences were with the particular factors and some in the timing of the
effects. For instance, resilience had quite different associations with academic success,
as discussed above, as with belonging. While resilience had a negative effect for
continuing-generation students, spring semester resilience demonstrated a moderate
positive effect on belonging for all students. This differs with previous research that
found no meaningful relationship between resilience and belonging among college
students (Hartley, 2011), or that showed lower feelings of resilience among firstgeneration students (Pratt et al., 2017).
Academic support demonstrated both a positive direct effect in the spring
semester, and an indirect effect from fall through spring support, on students’ feeling of
belonging at school. This is consistent with previous findings, as the connection of
support to school belonging is well documented in a variety of college student samples
(Freeman et al., 2007; Hurtado & Carter, 1997b; Locks et al., 2008; Maestas et al., 2007;
Nuñez, 2009). Contrasted to the effect of support on belonging, support showed little
meaningful effect on academic success, which differs from some prior work suggesting
that perceptions of more support may relate to higher academic outcomes for college
students (Baier et al., 2016; Dixon Rayle et al., 2006; Pritchard & Wilson, 2003).
Academic stress came the closest to a similar effect on both belonging and
academic success, yet there were still differences in how stress related to the different
outcomes. For the effect of academic stress on belonging, beginning of the year stress
both directly and indirectly (through spring semester stress) predicted lower feelings of
belonging at the end of the year. Previous research with first-year students has also found
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links between stress and belonging at school (Garriott & Nisle, 2018; Krumrei-Mancuso
et al., 2013; Stebleton et al., 2014). While fall-reported stress did not directly influence
end-of-year academic success, it did so indirectly through spring semester stress, which
had a large negative effect on GPA. This builds on previous work that also found
associations between stress and academic achievement in broader college student samples
(Frazier, Gabriel, Merians, & Lust, 2019; Vizoso et al., 2019).
A final contrast between belonging and GPA can be seen through the interaction
of spring semester support and stress. This interaction effect should be considered
preliminary, as further work is needed to tease apart nuances of these effects. Specific
moderating relationships were not hypothesized a priori, yet the positive effect of the
support/stress interaction on belonging could indicate that support moderates the
relationship between stress and belonging in college students. This would reinforce
previous work that suggests dissatisfaction with support moderates the effect of stress on
students’ class attendance (Thomas & Borrayo, 2016). The same interaction of spring
semester support and stress could suggest a moderating role of stress between support
and GPA, as the interaction of support and stress had a negative effect on GPA where it
was positive on belonging.
A third area of key findings includes comparisons of groups differences. In
addition to differences between first- and continuing-generation students as discussed
previously, other student groups demonstrated significant score differences. Comparing
mean scores for gender differences found that females demonstrated higher stress at
beginning of the year, which fits with other studies that also observed higher stress
among female college students (Brougham et al., 2009; Dixon Rayle & Chung, 2007).
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Males in this study reported higher academic resilience in both fall and spring semesters.
Previous research comparing mean resilience scores near the beginning of the first year
of college found no difference between genders, yet when used to predict end-of-year
academic outcomes, higher resilience among males related to lower achievement (Allan
et al., 2014). In this study, although significant differences existed in scores between
males and females, adding gender to the path models did not indicate significantly
different effects, so gender was not included in final models.
When data were divided by participant income levels, participants who selfidentified as low income indicated less academic support in the fall semester than those
identifying as middle or middle-high income. This finding has some similarities to
another study in which the authors found less acceptance and perceived support by lower
income students (Tinajero et al., 2015). Other researchers have studied the effects of
support at school on income and college generational status together, often finding that
support especially from on-campus sources is important for low income first-generation
students who may feel less like they belong on campus (Kundu, 2019; Means & Pyne,
2017).
Implications of the Study
These results help provide new information about factors that relate to end-ofyear outcomes for first-year college students. This study adds to a small body of work
measuring how changes over time influence success in first-year college students. Prior
research has demonstrated associations among self-efficacy, belonging, and intent to
persist at school over time (Chemers et al., 2001; Krumrei-Mancuso et al., 2013; Locks et
al., 2008; Ramos-Sánchez & Nichols, 2007), as well as between social support and
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belonging longitudinally (Hurtado & Carter, 1997b; Maestas et al., 2007; Nuñez, 2009).
Most research with college students, even those studies including multiple time points, do
not measure changes in predictors over the course of the first year of school. A central
feature of this work was measuring differences in both predictor–predictor and predictor–
outcome relationships from fall to spring semesters, as influential factors such as
students’ perceived capabilities or stress may be quite different for incoming first-year
students than when they are nearing the completion of the school year. The study
contributed to better understanding of first-year student behavior through examining the
timing of effects, as some larger effects resulted from fall predictors (i.e., stress or selfefficacy on belonging) and some from spring ones (i.e., stress on GPA). From this we
may conclude that principal influences of success may change throughout the year as
students gain experience at school. This could be important in helping college personnel
identify and adjust to the changing needs of first-year students from when they first arrive
at school to the time when they are about to finish their first year.
It is important to recognize that factors most relevant to better academic success
may not be the same as those leading to greater sense of belonging. Many studies use
one or the other as an outcome, but not both, which makes directly comparing these
outcomes difficult. This study suggests it may be beneficial for educators to further
consider their intended goals when creating interventions aimed at improving student
outcomes, to help ensure that success is directed toward the intended outcome.
The present work extends our understanding of potential differences among
various groups of students, especially first- and continuing-generation students, which
could be beneficial for administrators and staff trying to better target the needs of
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incoming college students. Differences existed between first- and continuing-generation
students especially in the association of self-efficacy and resilience on belonging and
GPA. This suggests that students arriving at college without family college experience
may differently perceive their academic abilities and judgements about how realistic and
prepared they are to succeed, compared with those students who have family college
history. Other work has also found differences between first- and continuing-generation
students, yet more research focusing on the first year of school may be important for
capturing the needs of first-generation students during the difficult transition to college
(Garza et al., 2014; Longwell-Grice et al., 2016). Research has likewise emphasized the
need for measuring social and cognitive predictors of success in the early years of college
in order to better aid student retention, which is especially challenging for first-generation
students (Allan et al., 2014; Baier et al., 2016; Garza et al., 2014). This study provides
more understanding for college personnel to approach specialized attention for first-year
students in order to better their experiences and outcomes in school.
Other group differences seen in the study may also have important implications
for personnel trying to promote learning among all students. For instance, findings here
and in previous research showing gender differences in ways students use support may
help guide better placement of resources toward promoting stress reduction and building
resilience especially among female students. As well, more programs helping students
cope with their monetary concerns could help redirect lower-income students’ focus
away from their financial needs and toward what they would like to do at school – take
part more fully in campus life and spend time on their school work.
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Limitations and Recommendations for Future Research
Several limitations need to be considered for interpretation of results in this study.
While a strength of the study is the measurement of variables at two time points, causal
mediating effects are not indicated without measuring variables at three time points;
therefore, causal claims cannot be made about predictive relationships in the path models.
One direction for future research could be a multi-year longitudinal study that considers
both changes from one semester to the next, and from one year to the next, in order to
better capture changes over time.
Another limitation was the sample, which was not representative of all first-year
students at the university, but rather was taken from a group that self-selected to enroll in
classes aimed toward providing enriched experiences for first-year students. This could
have influenced results and limits generalizability to more typical student samples. A
natural extension of the current work would be to collect data from both a similar sample
and one from students who were not enrolled in first year-specific classes. As well, the
sample size, while adequate for the path model format used in these analyses, may have
limited power to observe some effects in the multigroup models. A larger sample would
be preferable for allowing inclusion of all study predictors, which are related
theoretically, into a single model.
Necessarily, choices and at times compromises were made regarding specific
instruments used to measure factors in the study, which may influence interpretation of
study findings. One of these was the decision to use only a four-item scale to represent
academic resilience rather than a more comprehensive measure that could perhaps have
indicated a larger role for resilience in predicting academic outcomes. Despite this,
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findings here using the Buoyancy Scale were consistent with previous research with a
variety of academically focused and general resilience scales, most of which found more
indirect effects of resilience through other cognitive or motivational factors, and little
direct relationship between resilience and academic achievement (Allan et al., 2014;
Johnson et al., 2015; Kotzé & Niemann, 2013; Phan & Ngu, 2014).
Additional exploration with the study’s data is necessary to better understand the
current findings. This could include further examination of the relationships between
self-efficacy and resilience; this study found that self-efficacy and resilience had a
smaller role in academic success, generally, than was expected, given previous research
particularly with self-efficacy and academic achievement. Future research could
continue with both college and other student populations, to see if the effects found here
are similar in other samples. Additionally, although the choice was made to use the
college self-efficacy measure as a single domain for this study, it may be useful to
separate the academic and social subscales. Other potential work could include
comparing differences in sources of academic support and how those independently may
relate with school belonging and academic success. Previous studies have suggested that
different sources of support relate separately to both belonging and academic success
(Dennis, Phinney, & Chuateco, 2005; Dixon Rayle & Chung, 2007; Garriott & Nisle,
2018), which suggests it may be beneficial to explore this direction in the current work.
Finally, although some group mean score differences were examined, the study
did not explore implications of cross tabulated group differences. Previous research has
suggested that first-generation students may have greater stress and concern around
financial issues than continuing-generation students (Duffy et al., 2019; Pratt et al.,
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2017), which would indicate further examination of the data through the intersection of
income level and parent education status. Other research has focused on the intersection
of race/ethnicity and parent education status, which could be another avenue for
extension with this data (Kundu, 2019). The small sample size will challenge future
exploration that includes other multigroup comparisons in any but very simple models
similar to those used in the present study.
Concluding Remarks
Knowledge of challenges and strengths can provide information about how to best
help first-year college students navigate the transition to school, and once there, to
continue successfully toward graduation. This study will benefit educators and
administrators who work with first-year college students, through greater understanding
of how they come to feel a sense of belonging at school and what leads to their success.
Comparing the paths models indicates that the two pairs of predictors related quite
differently to both belonging and academic success, providing new information about
how these important factors contribute to overall adjustment to college but also leading to
more questions. These questions can provide the starting point for future research
endeavors.
On a personal note, a great benefit of conducting this study was the opportunity to
interact with first-year college students who were just beginning their collegiate journeys
and the dedicated educators who work with them. Several instructors shared how hard
they work to continue teaching the first-year student classes, and how these classes are
often the most rewarding parts of their jobs. The process of entering data from the
student surveys was an honor and also humbling, as it wasn’t just rows of numbers, but
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feelings shared by individual young people on sheets of paper. Meeting the students who
provided my data was a pleasure, as it allowed me to observe the real reason for wanting
to improve the experience of first-year students.
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APPENDIX
Survey Instrument
Name ___________________________________ Instructor ______________________
(Note: Your name and instructor information will ONLY be used to match your survey
from the first and the second time you take the survey. Your survey will be assigned a
random ID number and all data stored anonymously separately from names and ID
numbers to protect your privacy).
General instructions: THIS IS NOT A TEST!! Whatever response you believe best fits
your feelings is right for you, there are no correct or incorrect answers to the following
questions! For all questions, please answer about your feelings toward being at school
here at UNM generally, don’t think about any particular class or instructors but instead
your overall ideas about life here at the university.

1. College Self-Efficacy Inventory
(Scale is 0-10, not at all to extremely confident.
How confident are you about your ability to do the following?
1. Do research for a major paper.
2. Write papers for class.
3. Do well on exams.
4. Take good notes in class.
5. Keep up to date with your schoolwork.
6. Manage your time effectively.
7. Understand your textbooks/class materials.
8. Participate in class discussions.
9. Ask a question in class.
10. Get a date when you want one.
11. Talk to your professors.
12. Talk to university staff.
13. Ask a professor a question outside of class.
14. Make new friends at college.
15. Join a student organization.
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2. Buoyancy Scale
(Scale is 1 strongly disagree, 2 disagree, 3 disagree somewhat, 4 undecided, 5 agree
somewhat, 6 agree, 7 strongly agree)
For the following, answer with your level of agreement for each statement:
1. I'm good at dealing with setbacks (like getting a bad grade or negative feedback
on my work).
2. I don't let study stress get on top of me.
3. I think I'm good at dealing with schoolwork pressures.
4. I don't let a bad grade affect my confidence.

3. Perceived Friend/Peer Academic Support Scale
(Scale is 1 strongly disagree, 2 disagree, 3 neutral (neither disagree or agree), 4 agree, 5
strongly agree..)
For the following, think about your relationships (parents/family of origin, UNM friends,
instructors) and your level of agreement with the statements.
1. I feel comfortable talking to my parents/family of origin about my school
problems.
2. My parents/family of origin help me find ways to resolve school problems.
3. My parents/family of origin don’t care whether I do well in school.
4. My parents/family of origin have high expectations for me to do well in school.
5. My parents/family of origin like to help me learn.
6. If I don’t understand my schoolwork, I feel comfortable asking my parents/family
of origin for help.

7. I feel comfortable talking to my friends at UNM about my school problems.
8. My friends at UNM help me find ways to resolve school problems.
9. My friends at UNM don’t care whether I do well in school.
10. My friends at UNM have high expectations for me to do well in school.
11. My friends at UNM like to help me learn.
12. If I don’t understand my schoolwork, I feel comfortable asking my friends at UNM
for help.
13. I feel comfortable talking to my instructors about my school problems.
14. My instructors help me find ways to resolve school problems.
15. My instructors don’t care whether I do well in school.
16. My instructors have high expectations for me to do well in school.
17. My instructors like to help me learn.
18. If I don’t understand my schoolwork, I feel comfortable asking my instructors for
help.
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4. Academic Stress Scale
(Scale is 1 never, 2 almost never, 3 sometimes, 4 fairly often, 5 very often)
How often have you had these feelings and thoughts when you reflect on your school
work and academic life in the past week:.
1. How often have you been upset because of something that happened unexpectedly
in school that has a negative impact on your performance in class?
2. How often have you felt that you were unable to control important things in your
academic life?
3. How often have you felt nervous or “stressed” because of school work?
4. How often have you felt confident about your ability to handle problems related
to school work?
5. How often have you felt that things were going your way in your academic life?
6. How often have you felt unable to cope with all the school work (e.g., projects,
assignments, reports) that you had to do?
7. How often have you felt able to effectively control irritations in your life that are
related to school work?
8. How often have you felt that you were on top of things in your academic life?
9. How often have you been angered because of school work that is outside your
control (e.g., uncooperative team member, work lost because of computer
problems)?
10. How often have you felt that academic difficulties were piling so high that you
could not overcome them?

5. Psychological Sense of School Membership scale
(Scale is 1 strongly disagree, 2 disagree, 3 disagree somewhat, 4 undecided, 5 agree
somewhat, 6 agree, 7 strongly agree)
For each of the following statements, answer how you feel about being at UNM:
1. I feel like a real part of UNM.
2. People here notice when I am good at something.
3. It is hard for people like me to be accepted here.
4. Other students at UNM take my opinions seriously.
5. Most professors at UNM are interested in me.
6. Sometimes I feel as if I don’t belong here.
7. There is at least one professor or other adult at UNM I can talk to if I have a
problem.
8. People at UNM are friendly to me.
9. Professors here are not interested in people like me.
10. I am included in lots of activities at UNM.
11. I am treated with as much respect as other students.
12. I feel very different from most other students here.
13. I can really be myself at UNM.
14. The professors here respect me.
15. People here know I can do good work.
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16. I wish I were in a different school.
17. I feel proud of belonging to UNM.
18. Other students here like me the way I am.

6. Demographic Questions (first time point only):
1. What is your age? (categories: 18-20, 21-24, 25-39, 40+)
2. What is your gender? (Please choose the category you feel best describes
you)(categories: female, male)
3. What race/ethnicity do you most identify with? (Please choose the category you
feel best describes you)(categories: African American, American Indian or Native
Alaskan, Asian American, Latino/a, White-non Latino, Other)
4. How many credit hours are you taking this semester? (choices are 1-11, 12 or
more)
5. Who is most responsible for you financially? (choices are parents/family of origin
or yourself)
6. For the family you described in question 4, which financial category do you think
best describes you? (categories: low income, lower-middle income, middle
income, higher-middle income, and high income)
7. What is your father’s/a primary guardian’s highest level of education? (categories:
some high school, high school diploma or GED, some college or Associates
Degree, Bachelors Degree, Graduate Degree, other licensure/certification
program)
8. What is your mother’s/a primary guardian’s highest level of education?
(categories: some high school, high school diploma or GED, some college or
Associates Degree, Bachelors Degree, Graduate Degree, other
licensure/certification program)

7. Academic Achievement Questions (second time point only):
1. What is your anticipated GPA for the semester (cumulative for all your classes
combined?) (categories: under 2.0, 2.0-2.49, 2.5-2.99, 3.0-3.49, 3.5-3.99, 4.0+)
2. Have you already or do you plan to register for spring 2019 classes at UNM?
(categories: N, Y, haven’t decided, OTHER? FOR N, ASK WHY NOT??)
3. (Registrar-reported GPA)
4. (Registrar-reported spring retention)
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